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CHAPTER I  
INTRODUCTION
V oice  t e a c h e r s  o f t e n  become f r u s t r a t e d  a t  th e  i n a b i l i t y  of 
t h e i r  s t u d e n t s  t o  u n d e r s t a n d  c o n c e p ts  w hich  l e a d  to  a c c e p t a b l e  v o c a l  
p r o d u c t i o n .  W hile  some s tu d e n t s  p r o g r e s s  e a s i l y  and r a p i d l y ,  many a r e  
u n a b le  to  overcome b a s i c  v o c a l  d e f i c i e n c i e s .  The p a t t e r n  o f  s u c c e s s  
a p p e a r s  to  b e  d e p e n d e n t  upon a c o m b in a t io n  and i n t e r a c t i o n  o f  p r o c e s s e s  
which a r e  n o t  f u l l y  u n d e rs to o d .
T he re  i s  a v a i l a b l e  a l a r g e  body o f  i n fo r m a t io n  which co u ld  be 
o f  g r e a t  v a lu e  t o  v o i c e  t e a c h e r s .  A t e a c h e r ' s  l a c k  o f  r e a d i l y  a v a i l a b l e  
knowledge o f  t h e  p h y s io lo g y ,  a c o u s t i c s ,  and l e a r n i n g  t h e o r i e s  which 
p e r t a i n  to  s i n g i n g ,  however, l e a d s  to  t h e  p r o p a g a t io n  and p e r p e t u a t i o n  
of many f a l l a c i o u s  c o n c e p ts  a bou t  s i n g i n g .  P h y s i c i s t s ,  p s y c h o l o g i s t s ,  
and speech  t h e r a p i s t s  r a r e l y  ap p ly  t h e i r  e x p e r t i s e  to  th e  p rob lem s o f  
t r a i n e d  s i n g e r s .  T h e r e f o r e ,  v o i c e  t e a c h e r s  must t a k e  i t  upon th em se lv e s  
to  a s s i m i l a t e  and a p p ly  f i n d i n g s  g e n e r a t e d  from r e l a t e d  avenues of r e s e a r c h .  
C oncern ing  t h i s  m a t t e r  i n  a g e n e r a l  s e n s e .  Gage says  t h a t  " r e s e a r c h  has  
l o s t  touch  w i t h  b e h a v i o r a l  s c i e n c e s .  I t  h a s  n o t  drawn n o u r ish m e n t  from 
th e  t h e o r e t i c a l  and m e th o d o lo g ic a l  deve lopm en ts  i n  p s y c h o lo g y ,  s o c io lo g y  
and a n t h r o p o l o g y . " ^  Because th e  a c t  of s i n g i n g  r e q u i r e s  a number of 
i n t e r r e l a t e d  and in te r d e p e n d e n t  m e n ta l  and p h y s i c a l  s k i l l s ,  t h e r e  i s  a 
g e n u in e  need  f o r  i n t e r d i s c i p l i n a r y  i n q u i r y .
^N. L. Gage ( e d . ) .  Handbook o f  R e se a rc h  on T each ing  (C hicago : 
Rand McNally and Company, 1967), p .  v i .
2Methods u sed  by sp e ec h  t h e r a p i s t s  may be a p p l i c a b l e  to  th e  
s o l v i n g  o f  some of th e  p rob lem s o f  s i n g e r s .  Speech and s in g in g  a r e  
o v e r l a i d  f u n c t i o n s  which have  been  sup e r im p o sed  upon a  p r i m i t i v e  
mechanism whose p r im ary  p u rp o se  i s  to  a i d  man i n  such  a c t s  as  sw a llo w in g  
and k e e p in g  food  from e n t e r i n g  th e  r e s p i r a t o r y  t r a c t . ^  There  i s  no 
d i f f e r e n c e  i n  th e  p h y s i o l o g i c a l  and m e n ta l  mechanisms which gove rn  th e  
sp e a k in g  and s in g in g  v o i c e . T h e r e f o r e ,  i t  i s  r e a s o n a b le  to  assume 
t h a t  many of th e  p roblem s o f  s p e a k e r s  and s i n g e r s  a r e  r e l a t e d .
A u d io lo g i s t s  and s p e ec h  t h e r a p i s t s ,  how ever, a r e  more c o n c e rn e d  
w i th  s p e a k in g  and h e a r i n g  d i s o r d e r s  r a t h e r  th a n  th e  problem s o f  s i n g e r s .  
Van R ip e r  d e s c r i b e s  t r e a tm e n t s  employed i n  th e  c o r r e c t i o n  of speech  
d i s o r d e r s  which a l s o  c o u ld  be a p p l i e d  to  th e  p rob lem s of s i n g e r s . ^
One a r e a  of r e s e a r c h  t h a t  co u ld  be  r e l e v a n t  to  th e  c o n c e rn s  of 
v o i c e  t e a c h e r s  i s  th e  s tu d y  of a u d i t o r y  d e p r i v a t i o n .  In  o r d e r  to  a c h ie v e  
a u d i t o r y  d e p r i v a t i o n ,  a n o i s e ,  most commonly w h i te  n o i s e ,  i s  a p p l i e d  to  
a s u b j e c t ' s  e a r s .  The n o i s e  makes i t  d i f f i c u l t ,  i f  n o t  im p o s s ib l e ,  f o r  
th e  s u b j e c t  to  h e a r  any o t h e r  sound i n p u t  i n c l u d in g  th e  fee d b a c k  o f  h i s  
own v o i c e .  A lthough  r e s e a r c h e r s  have  r e c o r d e d  th e  e f f e c t s  o f  a u d i t o r y  
d e p r i v a t i o n  on th e  human s p e a k in g  v o i c e ,  and speech  t h e r a p i s t s  u se
^D. Ralph Appelman, The S c ie n c e  of V ocal Pedagogy (B loom ing ton : 
I n d i a n a  U n i v e r s i t y  P r e s s ,  19 6 7 ) ,  pp .  41 -3 .
2
Douglas S t a n le y ,  The S c ie n c e  o f  Voice  ( 5 th  e d . ;  New York:
C a r l  F i s c h e r ,  I n c . ,  1 9 5 8 ) ,  p .  129.
-a
E. H e r b e r t - C a e s a r i , V ocal T ru th  (B os ton :  Crescendo P u b l i s h i n g
Company, 1969) ,  p . 35.
^ C h a r le s  Van R ip e r ,  Speech C o r r e c t io n —P r i n c i p l e s  and Methods 
( 5 th  e d . ;  Englewood C l i f f s ,  New J e r s e y :  P r e n t i c e - H a l l ,  I n c . ,  19 7 2 ) ,
pp . 130-1 .
^Van R ip e r ,  pp . 138-66 .
3m asking t e c h n iq u e s  i n  h e a r i n g  l o s s  d i s c l o s u r e  and r e h a b i l i t a t i o n ,  no 
l i t e r a t u r e  i s  a v a i l a b l e  i n  d e a l i n g  w i th  th e  e f f e c t s  o f  a u d i t o r y  d e p r i v a ­
t i o n  on th e  s in g i n g  v o i c e .  Dr. J o h n  P. Zubeck, R e se a rc h  P r o f e s s o r  a t  th e  
U n i v e r s i t y  o f  M an itoba , W in n ip e g ,  Canada, i n d i c a t e d  i n  a l e t t e r  (Appendix A) 
t h a t  a s tu d y  of a u d i t o r y  d e p r i v a t i o n  on s i n g e r s  would be  welcomed by 
r e s e a r c h e r s  w ork ing  i n  t h i s  g e n e r a l  f i e l d .  Such a  s tu d y  m ig h t  be of 
p o t e n t i a l  v a lu e  to  t e a c h e r s  o f  s i n g i n g ,  s i n c e  l i t t l e  i s  known a b o u t  th e  
e f f e c t  o f  a l t e r e d  fe e d b a c k  on a s i n g e r ' s  p e r fo rm a n c e .
R e s e a rc h  i n  l e a r n i n g  t h e o r i e s ,  e s p e c i a l l y  t h o s e  d e a l i n g  w ith  
p e r c e p t i o n  and th e  i n t e r a c t i o n  o f  th e  s e n s e s ,  may be i m p o r t a n t  to  t e a c h e r s  
of s i n g i n g .  U n less  s in g i n g  t e a c h e r s  p la y  a p a r t  i n  t e s t i n g  l e a r n i n g  
t h e o r i e s  th e m s e lv e s ,  how ever ,  l i t t l e  p r o g r e s s  can  be e x p e c t e d  i n  th e  
deve lopm ent of v o i c e  t e a c h in g  t e c h n i q u e s .
Need f o r  th e  S tudy
For th e  s i n g e r ,  t h e r e  a r e  a t  l e a s t  two a s p e c t s  o f  t h e  h e a r in g  
p r o c e s s  w hich  need  to  b e  d i f f e r e n t i a t e d :  (1) th e  s e n s a t i o n s  c r e a t e d  by
e x t e r n a l  h e a r i n g ,  and (2) t h e  t o n a l - m e n ta l  image.
The mind p e r c e i v e s ,  a s  an  a u d i t o r y  s e n s a t i o n ,  any sound  wave 
w hich  s t i m u l a t e s  t h e  p h y s i o l o g i c a l  e a r  mechanism. W hile  t h i s  i n c lu d e s  
a i r  co n d u c ted  sound waves w h ich  r e a c h  th e  i n d i v i d u a l  by t h e  o u t e r  e a r  
c a n a l ,  t i s s u e  c o n d u c t io n  p l a y s  a  much g r e a t e r  p a r t  i n  r e l a t i o n  to  th e  
a u d i t i o n  o f  o n e 's  own v o i c e .  V i b r a t i o n s  of th e  v o c a l  f o l d s ,  i n  
a d d i t i o n  to  g e n e r a t i n g  a i r  c o n d u c te d  waves, a r e  t r a n s m i t t e d  t o  th e  
bones of th e  s k u l l .  Sound c o n d u c te d  by t i s s u e ,  p r i m a r i l y  bone t i s s u e ,  
undergoes  f r e q u e n c y  and p h a s e  d i s t o r t i o n  b e c a u s e  of p a s s i n g  th ro u g h  th e
4more d e n se  medium, so i t s  t im b r e  i s  d i f f e r e n t  from  a i r  conduc ted  s o u n d .^
T h e r e f o r e ,  when th e  i n d i v i d u a l  p ro d u c e s  a v o c a l  sound he h e a r s  a p r o d u c t
2
of th e  i n t e r a c t i o n  betw een a i r  c o n d u c t io n  and bone c o n d u c t io n .  I t  i s  
f o r  t h i s  r e a s o n  t h a t  a p e r s o n  h e a r i n g  a sound r e c o r d i n g  o f  h im s e l f  f o r  
th e  f i r s t  t im e  i s  u s u a l l y  s u r p r i s e d  a t  th e  q u a l i t y  o f  h i s  own v o i c e .
The r e c o r d i n g  a l lo w s  a p e r s o n  t o  h e a r  h i s  v o i c e ,  e s s e n t i a l l y ,  as  i t  i s
3
h e a rd  by o t h e r s .
A n o th e r  component of h e a r i n g ,  th e  t o n a l - m e n t a l  im age, i s  a 
c o n c e p t io n  o f  a p re v io u s  a u d i t o r y  e x p e r i e n c e  t h a t  can  be r e c a l l e d  i n  th e  
a b sen c e  o f  th e  o r i g i n a l  s e n s o r y  s t i m u l a t i o n .  A l th o u g h  o t h e r  t h e o r i e s  
have b een  ad v an ced ,  a commonly a c c e p t e d  th e o ry  m a i n t a i n s  c h a t  t h e  image 
i s  sh a p ed  and deve loped  by new a u d i t o r y  e x p e r i e n c e s . The image t r a v e l s  
from th e  mind to  th e  sp e ec h  o rg a n s  i n  th e  form o f  e l e c t r i c a l  im p u ls e s .  
The v o c a l  f o l d s  c o n v e r t  th e  n e rv e  im p u ls e s  i n t o  th e  m o le c u la r  movement 
of a i r  p a r t i c l e s  t h a t  c o n s t i t u t e  sound  w aves .^
T o n a l -m e n ta l  image h e a r i n g  s e r v e s  a p u rp o se  d i f f e r e n t  from  t h a t  
p roduced  by e x t e r n a l  s t i m u l a t i o n ,  a l th o u g h  b o th  com ponents  o f  h e a r i n g  
a r e  e s s e n t i a l .  The m e n ta l  c o n c e p t  o f  a sound , i n c l u d i n g  th e  f r e q u e n c y ,  
i n t e n s i t y ,  and r e l a t i v e  s t r e n g t h  o f  o v e r t o n e s ,  m ust p r e c e d e  th e  a c t  of
^George R, Simon, Bone C o n d u c t io n  H e a r in g , Maico A u d io lo g ic a l  
L i b r a r y  S e r i e s ,  Volume V I, R e p o r t  Ten (Maico H e a r in g  I n s t r u m e n t s ,
1968) .
2
Hayes A. Newby, A u d io logy  (New York: A p p l e to n - C e n t u r y - C r o f t s , 
I n c . ,  1 9 5 8 ) ,  p .  31.
3
R ic h a rd  B. R o se w a l l ,  Handbook of S in g in g  ( I l l i n o i s :  Summy-
B i r c h a r d  Company, 1961), p .  49.
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Derek A. S a n d e rs ,  A u r a l  R e h a b i l i t a t i o n  (Englewood C l i f f s ,
New J e r s e y :  P r e n t i c e - H a l l ,  I n c . ,  1 9 7 1 ) ,  p .  14.
1 2 1 s i n g i n g .  P ro m in en t  a d h e r e n t s  to  t h i s  th e o ry  a r e  R e id ,  C o f f in ,  and
H e r b e r t - C a e s a r i . ^  They and o t h e r s  c o n c lu d e  t h a t  th e  m e n ta l  image
i n i t i a t e s  and  m a in ta in s  t h e  d e l i c a t e  l a r y n g e a l  a d ju s tm e n t s  f o r
f re q u e n c y  and i n t e n s i t y  and t h e  p h a r y n g e a l  a d ju s tm e n t s  o f  r e s o n a n c e
and r e l a t i v e  s t r e n g t h  o f  o v e r t o n e s . 7 , 8
Each i n d i v i d u a l ' s  c o n c e p t  of s i n g i n g  i s  d ep en d en t  upon h i s  a b i l i t y  
to  p e r c e i v e  and i n t e r p r e t  th e  i n p u t  o f  h i s  own v o i c e .  The c o n c e p t  changes 
and d e v e lo p s  from in fa n c y  and i s  a p r o d u c t  of th e  i n d i v i d u a l ' s  t o t a l
Q
l i s t e n i n g  e x p e r i e n c e .  S in c e  one l i s t e n s  to  o t h e r  s i n g e r s  e x c l u s i v e l y  by 
means o f  a i r  c o n d u c t io n ,  t h e  c o n c ep t  o f  s in g in g  l a r g e l y  i s  b a s e d  upon a i r  
co n d u c ted  i n p u t .  But th e  h e a r i n g  s e n s a t i o n  one r e c e i v e s  f rom  h i s  own v o ic e  
i s  b o th  a i r  and bone c o n d u c te d .  T h e r e f o r e ,  t h e r e  w i l l  a lw ays  be a c o n f l i c t  
betw een th e  i n d i v i d u a l ' s  t o n a l - m e n t a l  image and th e  p e r c e p t i o n  o f  th e  sounds 
b e in g  made.
1
S t a n l e y ,  pp . 94 -6 .
2
C o r n e l iu s  L. R e id ,  The F re e  V oice  (New York: Coleman-Ross
Company, I n c . ,  1965 ) ,  pp . 28 -30 .
3
B e r to n  C o f f in ,  The T o n a l  A r t  o f  S in g in g :  Harmonic P r o n u n c ia t io n
(C o lo rad o :  B e r to n  C o f f in ,  1 9 7 2 ) ,  p .  4.
^ H e r b e r t - C a e s a r i ,  24 -3 7 .
^ R o b e r t  Lawrence Weer, My Views on V oice  P r o d u c t i o n  (B os ton , 
M a s s a c h u s e t t s :  R o b e r t  Lawrence Weer, 19 4 1 ) ,  pp .  7 -9 .
^A rno ld  Rose, The S in g e r  and th e  V oice (New York: S t .  M a r t i n ' s
P r e s s ,  1 9 7 1 ) ,  pp. 248-9.
^ R ic h a rd  De Young, The S i n g e r ' s  A r t  (C hicago: De P a u l
U n i v e r s i t y ,  1958), p .  61.
^ W ill iam  C. R ic e ,  B a s ic  P r i n c i p l e s  o f  S in g in g  (New York:
Abingdon P r e s s ,  1961 ) ,  p . 31 .
^R e id ,  pp. 101-4 .
R o se w a l l  s t a t e s :
. . .  no m a t t e r  how h a rd  th e  s i n g e r  may t r y  to  i m i t a t e  and match 
t h e  to n e  q u a l i t y  t h a t  he h e a r s  i n  someone e l s e ,  he w i l l  f a i l ;  
a l th o u g h  he seems to  d u p l i c a t e  th e  so und , he does so  on ly  i n  h i s  
own d o u b le  h e a r i n g  o f  t h e  to n e .
When a  p e r s o n  b e g in s  to  s i n g ,  one of two c o n d i t i o n s  may r e s u l t :
(1) c o n c e n t r a t i o n  on th e  image, o r  (2) a  s h i f t i n g  of c o n c e n t r a t i o n  to
th e  sound b e in g  p ro d u ce d .  R eid  m a in ta in s  t h a t  c o n c e n t r a t i o n  on th e
sound b e in g  p ro d u ce d  w i l l  c a u se  a breakdown i n  th e  p h a r y n g e a l  and
l a r y n g e a l  c o - o r d i n a t i o n . ^  S t a n l e y ,  i n  ag reem en t  w i th  R e id ,  h as  t h i s  to
say  a b o u t  th e  im p o r ta n c e  of c o n c e n t r a t i o n  on th e  image:
The m e m o ry -p ic tu re  o f  sound i n  a l l  i t s  p h a s e s :  p i t c h ,  vow el and
vowel c o l o r ,  i n t e n s i t y ,  rhy thm , t im e ,  t im e  s p o t ,  and s e q u e n c e -  
p i c t u r e s  o f  t h e s e  phenomena, a r e  r e c e i v e d  th rough  th e  e a r s  and 
s t o r e d  up i n  th e  b r a i n .  IT IS FROM THESE MEMORY-PICTURES THAT 
THE SINGER PHONATES. I f  he  a t t e m p t s  to  use  h i s  " l i s t e n i n g  
a p p a r a tu s "  f o r  t h i s  p u r p o s e ,  he  i s  i n v e r t i n g  th e  p s y c h o l o g i c a l  
p r o c e s s  and d e s t r o y in g  th e  f u n c t i o n  o f  th e  e a r  (memory c e n t e r s  
i n  th e  b r a i n ) .  The moment t h e  s i n g e r  u se s  h i s  l i s t e n i n g  mechanism 
as a g u id e ,  he  s t a r t s  to  b r e a k  down th e s e  m e m o ry -p ic tu re s  which 
a r e  h i s  m ost v i t a l  a s s e t . ^
A c c o rd in g  to  Brown, "When s e l f - a n a l y s i s  b e g in s ,  i t  sh o u ld  be 
s e t  i n  m o tion  o n ly  a f t e r  a to n e  o r  p h r a s e  i s  f i n i s h e d ,  n o t  d u r in g  th e  
a c t  of s i n g i n g  th e  word o r  p h r a s e . " ^  Brown adds t h a t  a s t u d e n t ' s  
" i r r i t a t i o n  w i l l  c o n t in u e  i n d e f i n i t e l y  u n t i l  he d e c id e s  to  s to p  
l i s t e n i n g  to  t h e  sound of h i s  v o i c e  ( h i s  v o i c e  as i t  sounds to  h im ) .
^ R o se w a l l ,  p .  49.
^ R e id ,  p .  1.
3
S t a n l e y ,  p .  324.
^Ralph Morse Brown, The S in g in g  V oice  (New York: The M acm illan
Company, 19 4 7 ) ,  p .  112.
and c o n c e n t r a t e s  on causes  r a t h e r  th a n  e f f e c t s . " ^  He im p l ie s  t h a t  
i n i t i a t i o n  and m a in te n a n c e  of th e  t o n a l  image i s  of p r im e  im p o r ta n c e  
i n  s i n g i n g .
I t  seems p o s s i b l e  t h a t  one o f  th e  m ajor  o b s t a c l e s  i n  t e a c h in g  
v o ic e  i s  th e  c o n fu s io n  and la c k  o f  u n d e r s t a n d in g  s u r r o u n d in g  t h i s  
b u i l t - i n  c o n f l i c t .  U n d e rs ta n d a b ly ,  many s i n g e r s  f i n d  i t  d i f f i c u l t ,  i f  
n o t  im p o s s ib l e  to  ig n o re  th e  s e n s a t i o n s  c r e a t e d  by th e  s t im u lu s  of 
e x t e r n a l  h e a r i n g  when they  s in g .
A cco rd ing  to  Husson, i t  i s  common e x p e r ie n c e  f o r  s i n g e r s  and
s p e a k e r s  to  e x p e r i e n c e  fee d b a c k  s e n s a t i o n s  which a p p e a r  to  v a ry  i n
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r e l a t i o n  to  th e  r e v e r b e r a t i o n  t im e of t h e  a c o u s t i c a l  e n v iro n m e n t .  
P h o n a t io n  seems to  be l a b o r e d  and f a t i g u i n g  i n  a u d i to r iu m s  where 
r e v e r b e r a t i o n  t im e  i s  l e s s  th a n  two s e c o n d s ,  b u t  becomes p r o g r e s s i v e l y  
e a s i e r  as  c o n d i t i o n s  change and th e  r e v e r b e r a t i o n  t im e i s  i n c r e a s e d .  
Husson c o n te n d s  t h a t  lo n g e r  r e v e r b e r a t i o n  tim e su r ro u n d s  th e  s i n g e r  
w i th  a  h i g h e r  sound l e v e l  th a n  t h a t  o f  s h o r t  r e v e r b e r a t i o n  t im e ,  and 
t h e r e f o r e  i n c r e a s e s  t h e  q u a n t i t y  o f  f e e d b a c k .  In  e f f e c t ,  t h e  c o n f l i c t  
be tw een th e  t o n a l  image and th e  s e n s a t i o n s  o f  e x t e r n a l  h e a r i n g  i s  
l e s s e n e d  b e c a u s e  o f  i n c r e a s e d  a i r  c o n d u c te d  fe e d b a c k .
S in c e  t h e  s in g e r  has  v e ry  l i t t l e  c o n t r o l  o v e r  th e  v a r i o u s  
a c o u s t i c a l  c o n d i t i o n s  demanded i n  p e r fo rm a n c e ,  p e r c e p t i o n s  o f  fee d b a c k
^Brown, p .  115.
2
R aou l Husson, "How th e  A c o u s t i c s  o f  a H a l l  A f f e c t  th e  S in g e r  
and S p e a k e r , "  t r a n s .  by P i e r r e  D e l a t t r e ,  The NATS B u l l e t i n , XVIII 
(F e b ru a ry ,  1 9 6 2 ) ,  pp . 8 -17 .
w i l l  be gove rned  by th e  p a r t i c u l a r  r e v e r b e r a t i o n  t im e  o f  th e  im m edia te  
e n v iro n m e n t .  I t  seems u n l i k e l y  t h a t  environmental c o n d i t i o n s  can be 
c o n t r o l l e d  to  th e  e x t e n t  t h a t  an  a c c e p t a b l e  r e v e r b e r a t i o n  t im e can be 
m a in ta in e d  e s s e n t i a l l y  c o n s t a n t  f o r  each  p e rfo rm an ce  s i t u a t i o n .
H e r b e r t - C a e s a r i  s u g g e s t s  one way of c o n t r o l l i n g  th e  amount of 
fee d b a c k :
To h e lp  c o n c e n t r a t e  i n s i d e  o n e s e l f  when s i n g i n g ,  I  a d v i s e  p u p i l s  
to  p u t  a  s m a l l  p i e c e  o f  c o t to n w o o l  i n  each e a r .  T h is  p lu g g in g  
o f  th e  e a r s  i s  to  b lo c k  o u t  th e  e x t e r n a l  sounds and e n a b le  one 
b e t t e r  t o  c o n c e n t r a t e  on th e  i n n e r  s e n s a t i o n s .  T h i s  i s  w hat th e  
o ld  I t a l i a n  School u s e d  to  t e a c h  and c a l l e d  i t  t h e  i n n e r  l i f e .
W ith th e  e a r  u n p lugged , th e  p u p i l  o r  s i n g e r  d w e l ls  on th e  sounds 
o u t s i d e  him b e c au se  he i s  m i g h t i l y  concerned  a b o u t  w hat th e  v o ic e  
sounds l i k e  to  o t h e r s . ^
H e r b e r t - C a e s a r i ' s  s u g g e s t i o n  to  a l l e v i a t e  th e  c o n f l i c t  f a l l s  
s h o r t  of s o l u t i o n  b e c au se  bone c o n d u c t io n  i s  s t i l l  a m a jo r  p a r t  of th e  
s e n s a t i o n s  c a u se d  by e x t e r n a l  h e a r i n g .
I f  th e  c o n f l i c t  b e tw een  im age and e x t e r n a l  h e a r i n g  c o u ld  be 
removed o r  m i t i g a t e d ,  more s i n g e r s  m igh t  l e a r n  to  l e t  go of e x t e r n a l  
fe e d b a c k  and c o n c e n t r a t e  m ore on th e  t o n a l  im age. I f  dependence  upon 
th e  e x t e r n a l  s e n s a t i o n s  c o u ld  be l e s s e n e d ,  a dependency  on th e  t o n a l -  
m e n ta l  image may o c c u r ,  t h e r e b y  r e s u l t i n g  i n  a  more a c c e p t a b l e  v o c a l  
p r o d u c t i o n .  The aim o f  t h i s  s tu d y  i s  to  e x p lo r e  th e  p o s s i b i l i t y  o f  
s t r e n g t h e n i n g  th e  t o n a l - m e n ta l  image by use  of w h i t e  n o i s e  m ask ing .
The p r e c e d in g  p a ra g r a p h s  r a i s e  t h r e e  p o i n t s  w hich  seem to  
i n d i c a t e  a need f o r  f u r t h e r  i n v e s t i g a t i o n :  (1) v o i c e  t e a c h e r s  t h e o r i z e
t h a t  t o n a l - m e n t a l  im agery i s  p r e r e q u i s i t e  to  a c c e p t a b l e  v o c a l  p r o d u c t i o n ,
(2) t h e r e  may be  a  n a t u r a l  c o n f l i c t  betw een th e  e x t e r n a l  h e a r i n g
^ H e r b e r t - C a e s a r i ,  p .  57.
9s e n s a t i o n s  and th e  t o n a l - m e n ta l  image o f  o n e ’s own v o i c e ,  and , (3) w h i te  
n o i s e  m ask ing  a l t e r s  o n e ’s p e r c e p t i o n  o f  th e  s i n g i n g  a c t  by re d u c in g  
th e  amount o f  f e e d b a c k .
P u rp o se  o f  t h e  S tudy
The p u r p o s e  o f  th e  s tu d y  was to  d e te r m in e  th e  d i f f e r e n t i a l  
e f f e c t  o f  w h i t e  n o i s e  m asking o f  th e  e x t e r n a l  h e a r i n g  s e n s a t i o n s  and the  
r e s u l t a n t  m a n i f e s t a t i o n s  on v o c a l  q u a l i t y  of c o l l e g e  a p p l i e d  v o ic e  
s t u d e n t s  a t  th e  u n d e rg r a d u a te  and g r a d u a te  l e v e l .
H ypo theses
I t  was h y p o th e s iz e d  t h a t :
1. The com parison  o f  a s i n g e r ' s  u s u a l  v o c a l i z a t i o n  w i th  a 
s i m i l a r  v o c a l i z a t i o n  p e rfo rm e d  w i th  w h i te  n o i s e  m ask ing  w i l l  r e s u l t  in  
p e r c e iv e d  d i f f e r e n c e s  i n  v o c a l  q u a l i t y  and p r o d u c t i o n . ^
2. The a p p l i c a t i o n  o f  w h i te  n o i s e  m ask ing  d u r in g  a v o c a l  
p e r fo rm a n c e  w i l l  r e s u l t  i n  p e r c e iv e d  d i f f e r e n c e s  i n  v o c a l  q u a l i t y  and 
p r o d u c t i o n . ^
3. A p e d a g o g ic a l  p r o c e s s  em ploying w h i t e  n o i s e  m asking would 
s t r e n g t h e n  a  s i n g e r ’s a u d i t o r y  t o n a l  im agery and p h a r y n g e a l / l a r y n g e a l  
c o n t r o l  to  t h e  e x t e n t  t h a t  o v e r a l l  v o c a l  q u a l i t y  and p r o d u c t i o n  would 
be e n h a n c e d .^
^As d e te rm in e d  by th e  c r i t e r i o n  m easu re  and  e x p e r im e n ta l  
p r o c e d u r e s  employed i n  th e  s tu d y .
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To f a c i l i t a t e  th e  d raw ing  o f  c o n c lu s io n s  r e l a t i n g  to  th e  s t a t e d  
p u rp o se  o f  th e  s tu d y ,  th e  f o l lo w in g  n u l l  h y p o th e s e s  w ere  f o rm u la te d :
N : T h e re  w i l l  be  no d i f f e r e n c e  when com paring th e  s t u d e n t  s i n g e r s '
u s u a l  v o c a l i z a t i o n  to  v o c a l i z a t i o n  w i th  t h e  in d e p e n d e n t  v a r i a b l e  
o f  w h i t e  n o i s e  m ask ing .
N H2 : T h e re  w i l l  be  no d i f f e r e n c e  i n  th e  s t u d e n t  s i n g e r s '  v o c a l
p r o d u c t i o n  when th e  in d e p e n d e n t  v a r i a b l e  o f  w h i t e  n o i s e  i s  
i n t r o d u c e d  d u r in g  th e  s i n g i n g  o f  a s t a n d a r d  p i e c e  o f  v o c a l  
l i t e r a t u r e .
N : T he re  w i l l  be no d i f f e r e n c e  i n  th e  mean e v a l u a t i o n  s c o r e s  of
s t u d e n t  s i n g e r s  w hich  w ere  random ly a s s ig n e d  to  each  o f  fo u r  
p e d a g o g ic a l  t r e a tm e n t  g ro u p s  in v o lv e d  i n  th e  s tu d y .
D e f i n i t i o n  o f  Terms
AjT c o n d u c t io n . The t r a n s m i s s i o n  of sound waves to  th e  i n n e r  
e a r  by way o f  th e  o u t e r  and m id d le  e a r s .  I n  norm al h e a r i n g ,  a lm o s t  a l l
sounds a r e  t r a n s m i t t e d  i n  t h i s  m anner, e x c e p t  th o s e  of th e  h e a r e r ' s  own
v o i c e ,  w hich a r e  t r a n s m i t t e d  p a r t l y  by bone c o n d u c t io n .
A u d io lo g y . The s tu d y  and p r a c t i c e  o f  e v a l u a t i o n  of i n d i v i d u a l s  
to  d e te rm in e  i f  t h e r e  i s  h e a r in g  l o s s  and th e  p l a n n in g  and a d m i n i s t e r i n g  
of th e ra p y  a n d /o r  p r o s t h e s i s  a p p r o p r i a t e  to  such  l o s s e s . ^
A u d i to ry  d e p r i v a t i o n . A c o n d i t i o n  r e s u l t i n g  from th e  m asking 
o f  a u d i t o r y  fe e d b a c k  by w h i te  n o i s e .
^R obert  W est, M erle  A n sb e r ry  and Anna C a r r ,  The R e h a b i l i t a t i o n  
o f  Speech (3 rd  e d . ;  New York: H a rp e r  and B r o t h e r s ,  19 5 7 ) ,  p .  587.
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Bone c o n d u c t io n . The t r a n s m i s s i o n  o f  sound waves o r  v i b r a t i o n s  
to  th e  i n n e r  e a r  by way of the  bones o f  th e  s k u l l .
D e c ib e l  ( d b ) . The Bel i s  a r a t i o  be tw een  th e  i n t e n s i t i e s  of two 
to n e s .  O n e - te n th  of a Bel (db) d i f f e r s  so  s l i g h t l y  t h a t ,  u n d e r  m ed ia l  
c o n d i t i o n s ,  th e  a v e ra g e  h e a r e r  i s  a b le  to  d e t e c t  a j u s t - n o t i c e a b l e -  
d i f f e r e n c e  (JND) i n  l o u d n e s s .^
E x t e r n a l  h e a r in g  s e n s a t i o n . P e r c e p t i o n  by th e  b r a i n  o f  sound 
waves which s t i m u l a t e  th e  i n n e r  e a r .
F e e d b a c k . The back f low  o f  i n f o r m a t i o n  c o n c e rn in g  th e  o u tp u t  
of a m oto r  s y s te m . A u d i to ry  fe e d b a c k  r e f e r s  to  s e l f - h e a r i n g ;  
p r o p r i o c e p t i v e  fee d b a c k  to  th e  s e l f - p e r c e p t i o n  o f  o n e 's  m ovem ents.^
M asking n o i s e . Sound of any k in d  i n t e r f e r i n g  w i th  th e  a u d i b i l i t y  
of a n o th e r  so und .
P e r c e p t i o n . A s i n g l e  u n i f i e d  m eaning o b ta in e d  from s e n so ry  
p r o c e s s e s  w h i le  a s t im u lu s  i s  p r e s e n t .
R e v e r b e r a t i o n  t im e . The t im e  r e q u i r e d  by a p e r c e iv e d  sound , 
im m ed ia te ly  a f t e r  c e a s in g ,  to  f a l l  to  a m i l l i o n t h  of i t s  i n i t i a l  
i n t e n s i t y . ^
Sound l e v e l  m e t e r . I n s t r u m e n t  u sed  to  m easu re  th e  i n t e n s i t y  
o u tp u t  l e v e l  ( i n  db) of any sound s o u r c e .
^Lyman S p i c e r  Ju d so n  and Andrew Thomas Weaver, Voice S c ien c e  
(New York; A p p l e to n - C e n t u r y - C r o f t s , 1 9 6 5 ) ,  pp .  295 -6 , 403.
2C h a r le s  Van R ip e r ,  p .  437.
3
C. L. B a r n h a r t  and J e s s  S t e i n  ( e d s . ) .  The American C o l le g e  
D i c t i o n a r y  (New York: Random House, 1958 ) .
4
H usson, p .  9.
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T o n a l-m e n ta l  im age . C oncep tion  o f a  p r e v io u s  a u d i t o r y
e x p e r ie n c e  which can  be r e c a l l e d  i n  th e  ab sen c e  of t h e  o r i g i n a l  s e n so ry
s t i m u l a t i o n .
W hite n o i s e . A sound  whose sp e c tru m  c o n t a i n s ,  w i th  un ifo rm  
i n t e n s i t y ,  e s s e n t i a l l y  a l l  f r e q u e n c ie s  w i t h i n  th e  a u d io  sp ec tru m .
L i m i t a t i o n s  o f  th e  Study
The s tu d y  was c o n c e rn e d  w i th  th e  im m edia te  and e x te n d e d  (10-week) 
e f f e c t  o f  w h i te  n o i s e  m ask ing  on th e  s in g i n g  v o i c e .  I t  i s  g e n e r a l l y  
acknowledged t h a t  speech  and s in g in g  sounds a r e  f u n c t i o n a l l y  r e l a t e d .  
N e v e r th e le s s ,  spoken  sounds were n o t  c o n s id e r e d  i n  th e  e x p e r im e n t .
The p o s s i b i l i t y  o f  s t u d e n t s  w i th  h e a r i n g  d i s o r d e r s  b e in g  
in c lu d e d  i n  th e  t r e a tm e n t  g ro u p s  and a f f e c t i n g  th e  r e s u l t s  o f  th e  
i n v e s t i g a t i o n  was n o t  c o n s id e r e d ,  i n  t h a t  th ey  would have been  randomly 
a s s ig n e d  to  each  of th e  g ro u p s  s tu d i e d .
Speech th e r a p y  t o o l s  and p r o c e d u r e s ,  such  as  th e  " p h o n ic  e a r "  
and d e la y e d  a u d i t o r y  f e e d b a c k ,  were n o t  u sed  i n  t h i s  s tu d y .
M eth o d o lo g ie s  o f  v o i c e  t e a c h in g  w ere n o t  w i t h i n  th e  sco p e  o f
t h i s  s tu d y .  The w r i t e r  i s  f u l l y  aware t h a t  some v o ic e  t e a c h e r s  p l a c e  
l i t t l e  emphasis on th e  im p o r ta n c e  o f  t o n a l - m e n ta l  im agery  i n  s in g i n g .  
Improvement o f  v o c a l  p r o d u c t i o n  th ro u g h  th e  u se  of w h i t e  n o i s e  masking 
would, however, g iv e  c r e d e n c e  to  th e  im p o r ta n c e  o f  im agery  i n  th e  p i t c h -  
q u a l i t y  fo rm a t io n .
CHAPTER I I  
REVIEW OF RELATED LITERATURE
The l i t e r a t u r e  p e r t i n e n t  to  t h i s  s tu d y  i n c l u d e s  p s y c h o lo g i c a l  
s t u d i e s  o f  m e n ta l  im agery  and l e a r n i n g ,  s t u d i e s  i n  s p e e c h  th e ra p y  and 
a su rv e y  o f  m asking  t e c h n iq u e s .
P s y c h o lo g i c a l  S t u d ie s  o f  M en ta l  Im agery and L e a rn in g
M e n ta l  im agery  was f i r s t  t e s t e d  i n  t h e  1 8 8 0 's  by S i r  F r a n c i s
G a l to n .  He found  t h a t  some p e o p le  had v i v i d  v i s u a l  im a g e ry ,  w h i l e  o th e r s
r e p o r t e d  none a t  a l l . ^  G a l to n  l a t e r  (1904) found  i t  h e l p f u l  to  c l a s s i f y
p e o p le  i n t o  c a t e g o r i e s  o f  " v i s i l e , "  " a u d i l e , "  and " m o t i l e "  a c c o rd in g  to
t h e i r  dom inan t im ag e ry .  I t  i s  now known t h a t  t h e r e  a r e  g r e a t  i n d i v i d u a l
d i f f e r e n c e s  i n  m e n ta l  im agery in v o lv in g  a l l  o f  th e  s e n s e s ,  i n c l u d in g  
2
s m e l l  and t a s t e .  B ee thoven , f o r  exam ple , r e l i e d  upon a  w e l l - d e v e lo p e d  
s e n se  o f  t o n a l  im agery  w h i le  c r e a t i n g  m usic  a f t e r  he  had gone d e a f .  
P e o p le  w i th  p h o to g r a p h ic  memories have  v i v i d  s e n s e s  of v i s u a l  im agery .
A b i t t e r  c o n t r o v e r s y  rag ed  a t  th e  b e g in n in g  of t h e  c e n tu ry  over 
th e  q u e s t i o n  of im a g e le s s  th o u g h t— w h e th e r  o r  n o t  p e o p le  c o u ld  th in k  
w i th o u t  im ages .  The c o n t r o v e r s y  ended u n r e s o lv e d  when p s y c h o l o g i s t s  
tu rn e d  t h e i r  a t t e n t i o n  to  o t h e r  q u e s t i o n s  a b o u t  t h e  t h i n k i n g  p r o c e s s .
^David Krech and o t h e r s ,  E lem en ts  o f  P sy ch o lo g y  (2nd e d . ; 
New York: A l f r e d  A. Knopf, 1969), p .  353.
2
P e t e r  M cK ella r ,  Im a g in a t io n  and T h in k in g  (New Y ork: B a s ic
Books, I n c . ,  1957) ,  pp . 19-20 .
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M enta l  im agery can b e s t  be s t u d i e d  by means o f  p s y c h o lo g i c a l
e x p e r i m e n t a t i o n .  Most p s y c h o l o g i s t s  a g re e  t h a t  th e  m e n ta l  image must
p r e c e d e  th e  v o c a l  a c t  i t s e l f . ^  But th e  e n t i r e  se q u en c e  o f  im age-m otor
r e s p o n s e - f e e d b a c k  i s  h i g h ly  c o m p l ic a t e d ,  much o f  i t  on th e  u n c o n s c io u s ,
a u to m a t i c  l e v e l .  Only th e  e f f e c t  o f  t h o u g h t ,  n o t  th e  p r o c e s s  i t s e l f ,
2
can be o b s e rv e d .
In  a  r e l a t e d  a r e a  o f  r e s e a r c h ,  i t  h a s  b e e n  found t h a t  m en ta l
a c t i v i t y  a p p a r e n t l y  p ro d u c e s  e l e c t r i c a l  im p u ls e s  t h a t  can be  r e c o r d e d .
J a c o b s o n  a sked  s e v e r a l  s u b j e c t s  t o  im ag ine  a body movement, such  as
l i f t i n g  an arm, and r e s u l t i n g  e l e c t r i c a l  im p u ls e s  w ere r e c o r d e d  from
s t r a t e g i c a l l y  p la c e d  e l e c t r o d e s .  He a l s o  found  t h a t  m e n ta l  a c t i v i t y
4
can  evoke s l i g h t  sp e ec h  movements i n  s u b j e c t s .  E l e c t r i c a l  im p u ls e s ,  
how ever, show n o th in g  o f  t h e  q u a l i t y  o r  ty p e  o f  im agery  in v o lv e d .
Some o f  th e  m ost n o t a b l e  r e s e a r c h  i n  im agery  has  been  done by 
P i a g e t .  He h y p o th e s iz e d  t h a t  m e n ta l  im agery  i s  n o t  j u s t  a p r o lo n g a t io n  
o f  p e r c e p t i o n ,  b u t  i n v o lv e s  an  e le m e n t  o f  a c t i v e  i m i t a t i o n  w hich has  
become i n t e r n a l i z e d . ^  S tu d ie s  by G a s t a u t  u s in g  e le c t r o e n c e p h a lo g ra m s
^John E is e n s o n ,  The Improvement o f  V o ice  and D i c t i o n  (New York: 
The M acm illan  Company, 1 9 5 8 ) ,  p .  132.
2
J e a n  P i a g e t ,  B a rb e l  I n h e l d e r  and o t h e r s .  M en ta l  Im agery in  
t h e  C h i ld  (New York: B a s ic  Books, I n c . ,  1 9 7 1 ) ,  p .  x i v .
3
Edmund J a c o b s o n ,  " E le c t r o p h y s io l o g y  o f  M e n ta l  A c t i v i t i e s , "  
A m erican J o u r n a l  o f  P s y c h o lo g y , (1 9 3 2 ) ,  4 4 :6 7 7 -9 4 .
^Edmund J a c o b s o n ,  You Must R e la x  (New York: W h i t t l e s e y
H ouse, 1942 ) ,  p .  166.
^ P i a g e t ,  p .  5.
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s u p p o r t  t h i s  v iew . The m e n ta l  th o u g h t  o f  a m o to r  s k i l l  c au ses  th e
same b r a i n  wave p a t t e r n  as  th e  a c t u a l  p e r fo rm a n c e  o f  th e  s k i l l . ^
C oncern ing  im ages as r e l a t e d  to  m oto r  s k i l l s ,  P i a g e t  w r i t e s :
And th e  s i t u a t i o n  i s  in d e e d  q u i t e  d i f f e r e n t  when th e  images 
become a n t i c i p a t o r y  under  th e  i n f l u e n c e  of th e  o p e r a t i o n s .  The 
image th e n  c o n s t i t u t e s  an a u x i l i a r y  t h a t  i s  n o t  on ly  u s e f u l  t o ,  
b u t  i n  many i n s t a n c e s  n e c e s s a ry  f o r  th e  f u n c t i o n i n g  of the  
o p e r a t i o n s .  A f t e r  h a v in g  s t r u c t u r e d  and f a s h io n e d  i t  in  t h e i r  
own l i k e n e s s ,  t h e  o p e r a t i o n s  i n  f a c t  come to  depend on th e  
im a g e .2
P i a g e t  a p p e a r s  to  s u b s t a n t i a t e  S t a n l e y ' s  th e o r y  t h a t  v o c a l i z a t i o n  
i s  d ep en d en t  upon an e x t e r n a l  s t im u lu s  w hich  has  become i n t e r n a l i z e d  as 
im agery .
The i n t r i c a t e  m e n ta l - m o to r - f e e d b a c k  se q u en c e  of a l e a r n e d  s k i l l  
such  as s in g i n g  c o n s i s t s  of a number of p e r c e p t u a l  and m otor r e s p o n s e s .  
Each r e s p o n s e ,  when i t  becomes p a r t  of a  s k i l l ,  i s  m o d if ie d  and i n t e g r a ­
te d  i n t o  new p a t t e r n s  and se q u en c e s  of p e r fo rm a n c e .  The p e r f e c t i o n  o f  
s k i l l s  i s  u s u a l l y  a s low  p r o c e s s  d u r in g  which l e v e l s  of i n t e g r a t i o n  
become h i g h e r  and h i g h e r  and o r g a n i z a t i o n  becomes i n c r e a s i n g l y  s o p h i s t i ­
c a te d .  In  t h e  g row th  o f  s k i l l ,  u n n e c e s s a ry  and w a s t e f u l  movements a r e  
e l i m i n a t e d ,  and p r e c i s i o n  i n  th e  c o n t r o l  o f  s t r e n g t h ,  s p e e d ,  and
3
d i r e c t i o n  o f  r e s p o n s e s  d e v e lo p s .
S t a n le y  w r i t e s  i n  r e g a r d  to  th e  deve lopm en t of a  s in g e r :
The more advanced  th e  t e c h n i c  becomes, the  more a c c u r a t e  must 
be th e  a d ju s t m e n t s .  When th e  v o ic e  i s  r e a l l y  "opened  u p " ,  th e
H. G a s ta u t  and I .  B e r t ,  "EEC Chages D uring  C inem atograph ic  
P r e s e n t a t i o n , "  EEC C l i n i c a l  N e u ro p h y s io lo g y , (1 9 5 4 ) ,  v i : 433-44 .
^ P i a g e t ,  p . 378.
\ r e c h ,  pp . 333-48 .
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p r e c i s i o n  o f  th e  a t t a c k  m ust be v e ry  f i n e ,  and th e  " t im in g "  of 
th e  t e n s i o n s  r e q u i r e d  m ust be pe rfo rm ed  w i th  consummate s k i l l . ^
H usson , commenting on th e  developm ent o f  a  s i n g e r ,  c o n te n d s :
. . .  a complex t o t a l i t y  o f  r e g u l a t i o n s  i s  e s t a b l i s h e d  l i t t l e  by 
l i t t l e  w hich b e a r  a t  t h e  same t im e on th e  accom modation o f  th e  
a t t a c k  m echanism  and upon th e  a d a p t a t i o n  of th e  p h a ry n g o -b u c c a l  
c a v i t y .  I n  t h e  e x e r c i s e  of t h e a t r i c a l  s i n g i n g ,  th e  s u b j e c t  i s  
l i t e r a l l y  in u n d a te d  w i th  i n t e r n a l  p h a ry n g o - b u c c a l  s e n s i t i v i t i e s ,  
p o w e r fu l ly  f e l t  and upon which i s  r e g u l a t e d  a t  each  i n s t a n t  a 
complex p l a y  o f  l a r y n g o - p h a r y n g o - b u c c a l  m o to r  a p p r o p r i a t i o n s  
which c o n s t i t u t e  t h e  i n s t a n t a n e o u s  c o n d i t i o n i n g  o f  th e  e m i s s i o n .^
F eedback , b o th  p r o p r i o c e p t i v e  and a u d i t o r y ,  a p p e a r s  to  be an 
i n t e g r a l  p a r t  o f  th e  dev e lo p m en t and m a in te n a n c e  o f  t h e  v o c a l  so unds .
I t  i s  th e  means by w h ich  th e  v o c a l  mechanism m o n i to r s  b o th  c o n s c io u s ly  
and u n c o n s c io u s ly ,  t h e  v o c a l  o u t p u t .  The fe e d b a c k  f e a t u r e  p r o v id e s  a 
c o n tin u o u s  e r r o r  d e t e c t i o n  pathw ay by which th e  h e a r i n g  mechanism 
m on ito rs  t h e  q u a l i t y  o f  o u t p u t . ^  P r o p r i o c e p t i v e ,  o r  i n t e r n a l ,  fee d b a c k  
i s  formed b e f o r e  an  o v e r t  r e s p o n s e  i s  p roduced  by an i n d i v i d u a l .
A u d i to ry ,  o r  e x t e r n a l ,  f e e d b a c k  o c c u rs  a f t e r  t h e  r e s p o n s e  i s  made.
D uring  th e  f o r m a t i v e  s t a g e s  of v o c a l i z a t i o n ,  t h e  l e n g t h  of time 
r e q u i r e d  f o r  t h e  p r o d u c t i o n  o f  sound , th e  fe e d b a c k  r e t u r n ,  and com parison  
and c o r r e c t i o n  i s  r e l a t i v e l y  lo n g .  With p r a c t i c e ,  t h e  p r o c e s s  becomes 
v i r t u a l l y  i n s t a n t a n e o u s .
How fe e d b a c k  w orks and how much an i n d i v i d u a l  depends upon 
e x t e r n a l  a n d /o r  i n t e r n a l  f e e d b a c k  has  been a t  th e  t h e o r e t i c a l  s t a g e  f o r
^ S ta n le y ,  p .  326.
2
Raoul H usson , "The P h a ry n g o -B u cca l  C a v i ty  and i t s  P h o n a to ry  
P h y s io lo g y ,"  t r a n s .  by E v e ly n  Robe, The NATS B u l l e t i n , XVI (F e b ru a ry ,  
1960), p .  9.
3
P a t r i c i a  I .  Myers and Donald D. Ham mill, Methods f o r  L e a rn in g  
D is o rd e r s  (New York: Jo h n  W iley and Sons, I n c . ,  1 9 6 9 ) ,  p p .  3 2 -7 .
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d e c a d e s .  W hether o r  n o t  a  p e r s o n  can c o n t r o l  h i s  e x t e r n a l  a u d i to r y  
fe e d b a c k  h as  been  answ ered  c o n v in c in g ly .  Hebb i n d i c a t e s  c h a t  one has 
th e  a b i l i t y  to  c o n t r o l  h i s  se n so ry  in p u t  by c o n c e n t r a t i n g  only  on th o se  
s e n so ry  im p u ls e s  which i n t e r e s t  h im .^  T h i s  c o n c e n t r a t i o n  in v o lv e s  th e  
s e l e c t i v e  aw a ren e ss  o f  c e r t a i n  s e n so ry  m essages  w i th  th e  s im u l ta n e o u s  
s u p p r e s s io n  o f  o t h e r s .  O ne 's  s e n s e  o rg an s  a r e  a c t i v a t e d  by a g r e a t  
v a r i e t y  o f  s e n s o r y  s t i m u l i ,  b u t  r e l a t i v e l y  few evoke co n sc io u s  s e n s a t i o n  
a t  any g iv e n  moment. I t  i s  common e x p e r i e n c e  t h a t  t h e r e  i s  a pronounced  
r e d u c t i o n  o f  s e n s o r y  aw areness  when our  a t t e n t i o n  i s  fo cu se d  on some 
p a r t i c u l a r  m a t t e r .  F o r  exam ple, a p e r s o n  e n g ro s s e d  i n  a book may n o t  
h e a r  t h e  news on t e l e v i s i o n  even though th e  t e l e v i s i o n  i s  w i t h in  h e a r in g  
d i s t a n c e .  The a u r a l  s t im u lu s  i s  s h u t  o u t  i n  o r d e r  to  c o n c e n t r a t e  on th e  
v i s u a l  s t i m u l u s .
D uring  e x p e r im e n ts  w i th  u n a n e s t h e t i z e d  c a t s ,  H ernandez-Peon ,
e t  a l . ,  c o n c lu d e d :
D uring  th e  a t t e n t i v e  s t a t e ,  i t  seems as  though th e  b r a i n  
i n t e g r a t e s  f o r  c o n s c io u s n e ss  on ly  a l i m i t e d  amount of s e n so ry  
i n f o r m a t io n ,  s p e c i f i c a l l y ,  th o se  im p u ls e s  c o n c e rn e d  w ith  th e  
o b j e c t  of a t t e n t i o n . 2
R e se a rc h  by G a rd n e r ,  e t  a l . , p r e s e n t s  d a t a  i n t e r p r e t e d  as 
i n d i c a r i n g  t h a t  i n t e n s e  s t i m u l a t i o n  of one s e n s e  m o d a l i ty  a p p e a rs  to  
i n h i b i t  th e  f u n c t i o n  o f  th e  o th e r  s e n s e s .  T hese  s t u d i e s  s u g g e s t  t h a t
^D. 0 .  Hebb, The O r g a n iz a t io n  o f  B e h a v io r  (New York: John
Wiley and Sons, 19 4 9 ) ,  pp .  151-2.
2
R. H ernandez-P eôn , H. S h e r r e r ,  and M. J o u v e t ,  " M o d i f ic a t io n  
of E l e c t r i c  A c t i v i t y  i n  C och lear  N uc leus  D uring  A t t e n t i o n  in  
A n e s th e t i z e d  C a t s , "  S c i e n c e , (1956 ),  1 2 3 :3 3 1 -2 .
3
W. J .  G a rd n e r ,  J .  R. C. L i c k l i d e r  and A. Z. W eisz, " S u p p re s s io n  
of P a in  by Sound ,"  S c ie n c e ,  (1960 ),  1 3 2 :3 2 -3 .
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a c o u s t i c  s t i m u l a t i o n  a p p e a rs  to  s u p p re s s  p a i n .  A p p a r e n t ly ,  th e  p a i n -  
r e d u c in g  e f f e c t  o f  i n t e n s e  s t i m u l a t i o n  i s  n o t  r e s t r i c t e d  t o  th e  a u d i to r y  
m o d a l i ty .  V i b r a to r y  s t i m u l a t i o n  and a b r i g h t  f l a s k  of l i g h t  can i n h i b i t  
p a in  r e s p o n s e  to  a  l o c a l i z e d  e l e c t r o d e r m i c  s h o c k .^
T h e re  i s  some e v id e n c e  t h a t  i n t e r n a l  f e e d b a c k  may be more 
im p o r ta n t  to  th e  a c t  of v o c a l i z a t i o n  th a n  e x t e r n a l  f e e d b a c k .  S tu d ie s  by 
Welsh and Guttman found t h a t  many s e v e r e l y  d e a fe n e d  p e r s o n s  d e m o n s tra te
2 3l i t t l e  l o s s  o f  speech  c o n t r o l  and on ly  m inor changes i n  s p e e c h  p a t t e r n s .  ’ 
Goldiamond o b se rv e d  t h a t  p e o p le  who c o n t i n u a l l y  s p e a k  w i th o u t  
seeming to  l i s t e n  to  th e m s e lv e s ,  a r e  u n a f f e c t e d  by d e la y e d  a u d i to r y  
f e e d b a c k .^  T h is  would a p p e a r  to  i n d i c a t e  t h a t  t h e  d i s r u p t i o n  of a 
p e r s o n ' s  e x t e r n a l  f e e d b a c k  o n ly  c a u se s  a breakdow n i n  v o c a l i z a t i o n  
when one depends upon t h i s  avenue of fee d b a c k  to  th e  e x c l u s i o n  of 
p r o p r i o c e p t i v e  f e e d b a c k .
R in g le  and S t e e r  found t h a t  sp e ec h  i s  more e f f e c t i v e l y  d i s r u p t e d  
by a n e s t h e t i z a t i o n  of o r a l  s t r u c t u r e s  th a n  by a u d i t o r y  m a sk in g .^  The
^G ardner ,  L i c k l i d e r  and W eisz , p .  33.
2
O l i v e r  Leo W elsh, "The E f f e c t s  o f  D e layed  A u d i to ry  Feedback 
on th e  Vocal I n t e n s i t y  and S peak ing  R a te  o f  A d u l t s  W ith H ea r ing  Loss" 
(u n p u b l i s h e d  d o c t o r a l  d i s s e r t a t i o n ,  B os ton  U n i v e r s i t y  S c h o o l  of E d u c a t io n ,  
1965), p . 13.
3
N. G uttm an, " E x p e r im e n ta l  S tu d ie s  o f  t h e  Speech C o n tro l  Mechanism" 
(u n p u b l i s h e d  d o c t o r a l  d i s s e r t a t i o n .  U n i v e r s i t y  o f  I l l i n o i s ,  1954), pp. 49- 
50.
4
I s r a e l  Goldiamond, " S t u t t e r i n g  and F lu e n cy  as  M a n ip u la ta b le  
O p eran t  Response  C l a s s e s , "  R e se a rc h  i n  B eh av io r  M o d i f i c a t i o n , e d s .
L. K ra sn e r  and L. P. Ullmann (New York: H o l t ,  R i n e h a r t  and W inston ,
I n c . ,  1967) ,  pp . 106-56.
^R. R in g e l  and M. D. S t e e r ,  "Some E f f e c t s  o f  T a c t i l e  and 
A u d i to ry  A l t e r a t i o n s  on Speech O u tp u t , "  J o u r n a l  o f  Speech and H ea r ing  
R e se a rc h ,  (1 9 6 3 ) ,  6 :3 6 9 -7 8 .
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a u th o r s  i n t e r p r e t  t h i s  as  an i n d i c a t i o n  t h a t  p r o p r i o c e p t i o n  i s  th e  more 
im p o r ta n t  f e e d b a c k  s i g n a l  i n  s p e ec h  m o n i t o r i n g .
I f  p r o p r i o c e p t i v e  fe e d b a c k  i s  more im p o r t a n t  th a n  e x t e r n a l ,  t h e n  
p e r s o n s  e x h i b i t i n g  some k in d s  o f  v o c a l  d i s o r d e r s  may be o v e r ly  a t t e n t i v e  
to  a u d i t o r y  f e e d b a c k .  S in ce  t h e r e  i s  i n d i c a t i o n  t h a t  c o n c e n t r a t i o n  on 
one s t i m u lu s  may c a u se  o t h e r  s t i m u l i  to  rem a in  e s s e n t i a l l y  u n p e r c e iv e d ,  
i t  seems p o s s i b l e  t h a t  a t t e n t i o n  on th e  e x t e r n a l  fe e d b a c k  may b lo c k  
p r o p r i o c e p t i v e  f e e d b a c k ,  c a u s in g  a breakdow n i n  th e  n a t u r a l  e m is s io n  
o f  sound .
I f  t h e  e x t e r n a l  f e e d b a c k  o f  a s i n g e r  c o u ld  be l e s s e n e d ,  i t  
may n o t  o n ly  be p o s s i b l e  to  a l l e v i a t e  t h e  b u i l t - i n  c o n f l i c t ,  b u t  a l s o  
r e d i r e c t  a t t e n t i o n  to  th e  t o n a l  image and p r o p r i o c e p t i v e  f e e d b a c k .
Speech T h e rap y — R e s e a rc h  and A p p l i c a t i o n
Some o f  th e  work o f  sp e ec h  t h e r a p i s t s  may be a p p l i c a b l e  to  th e  
p rob lem s o f  s i n g e r s .  Many t h e o r i e s ,  f o r  exam p le ,  have been  s e t  f o r t h  
r e g a r d in g  th e  c a u se s  o f  s t u t t e r i n g .  One p o i n t  o f  v iew , a s  h e ld  by many 
p s y c h i a t r i s t s  and some p s y c h o l o g i s t s ,  i s  t h a t  s t u t t e r i n g  i s  o f  a n e u r o t i c  
o r i g i n  and c h a r a c t e r . ^  S t u t t e r i n g  b e h a v io r  i s  v iew ed  as  th e  ou tw ard  
symptom of a b a s i c  i n n e r  c o n f l i c t .
2
O th e r  r e s e a r c h e r s  f e e l  t h a t  s t u t t e r i n g  i s  l e a r n e d  b e h a v io r .  
A cco rd in g  to  t h i s  t h e o r y ,  s t u t t e r i n g  h a s  i t s  o r i g i n  i n  th e  e a r l y
^P. G la u b e r ,  "The P s y c h o a n a ly s i s  o f  S t u t t e r i n g , "  S t u t t e r i n g :
A Symposium, ed .  J ,  E ise n so n  (New York: H a rp e r  and Row, 1958 ) ,  p .  73.
2
A. Murphy and R. F i t z s i m o n s ,  S t u t t e r i n g  and P e r s o n a l i t y  
Dynamics (New York: The Ronald P r e s s  C o . ,  1 9 6 0 ) ,  p p .  41-114.
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fu m b lin g s  and h e s i t a n c i e s  and i n t e r r u p t i o n s  w hich seem to  be a n a t u r a l  
p h a se  o f  t h e  speech  l e a r n i n g  p r o c e s s .
A t h i r d  m ajo r  th e o ry  w hich  has  been  a d v o c a te d  s t r o n g l y  i s  t h a t
1 2some s t u t t e r e r s  have  an  o r g a n i c  b a s i s  f o r  t h e i r  a f f l i c t i o n .  * These 
r e s e a r c h e r s  s u g g e s t  a  n e u r o l o g i c a l  d y s f u n c t io n ,  p e rh a p s  a d e f e c t i v e  
a u d i t o r y  p r o c e s s in g  sy s tem .
The p rob lem s o f  some s t u t t e r e r s  have  b een  a l l e v i a t e d  by 
t h e r a p e u t i c  a p p l i c a t i o n s  which may s u g g e s t  p o s s i b l e  a p p l i c a t i o n  to  th e  
p ro b lem s o f  s i n g e r s .  As e a r l y  a s  1917, Bluem el p ro p o s e d  a th e o ry  which 
s t a t e d  t h a t  some s t u t t e r e r ' s  d i f f i c u l t i e s  w ere n o t  due t o  o rg a n ic  
d e f i c i e n c i e s  o f  th e  b r a i n ,  b u t  to  a  f a i l u r e  i n  th e  r e l a t i o n s h i p  betw een 
t h e  p r o c e s s  o f  im agery and th e  m o to r  im p le m e n ta t io n  o f  t h e  im agery .
Many t h e r a p i s t s ,  i n  c o n ju n c t io n  w i th  p s y c h o l o g i s t s ,  h ave  s i n c e  s u b s ta n ­
t i a t e d  B lu e m e l 's  o r i g i n a l  f i n d i n g s .  S e v e r a l  s p e e c h  p ro b le m s  a p p e a r  t o  
be r e l a t e d  to  a  breakdown i n  t h e  m e n ta l  im agery  p r o c e s s .  A l a t e r  s tu d y  
by S t ro m s ta  (1957) found  t h a t  t h e  f a u l t y  image o f  a  s t u t t e r e r  may be 
c aused  by a  d i s p a r i t y  be tw een  t h e  a i r  c o n d u c te d  and bone conduc ted  
p e r c e p t i o n  o f  h i s  own s p e e c h .^
^ C h a r le s  Van R ip e r ,  The N a tu re  o f  S t u t t e r i n g  (Englewood C l i f f s ,  
New J e r s e y :  P r e n t i c e - H a l l ,  I n c . ,  1971 ) ,  pp .  335-82 .
2
J .  B lak e ,  Speech., Language and L e a rn in g  D i s o r d e r s  ( S p r i n g f i e l d ,  
I l l i n o i s :  C h a r le s  C. Thomas, 1 9 7 1 ) ,  p .  134.
3
R. W est, "An H i s t o r i c a l  Review o f  t h e  A m erican  L i t e r a t u r e  i n  
Speech P a t h o lo g y , "  Speech P a t h o lo g y , e d s ,  R. W. R ie b e r  and R. S. B rubaker 
(Amsterdam: N o r th -H o l la n d  P u b l i s h i n g  Company, 1 9 6 6 ) ,  p .  34.
^C. P . S t ro m s ta ,  "A M ethodology R e la te d  to  t h e  D e te rm in a t io n  o f  
t h e  P h a se  Angle  of Bone-Conducted Speech Sound Energy  o f  S t u t t e r e r s  and 
N o n - S t u t t e r e r s , "  Speech M onographs, (1 9 5 7 ) ,  2 4 :1 4 7 -8 .
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R eview ing  a  s tu d y  by Shane (1 9 5 5 ) ,  B lo o d s te in  r e p o r t s  t h a t  " t h e  
a p p l i c a t i o n  o f  a  loud  m ask ing  n o i s e  to  t h e  s t u t t e r e r s  e a r s  t e n d s  to  
e l i m i n a t e  o r  m arked ly  re d u c e  h i s  b l o c k i n g s .  The i n f e r e n c e  h a s  been 
drawn t h a t  s t u t t e r i n g  i s  l e s s e n e d  i n  t h e s e  c a se s  by a  r e d u c t i o n  i n  t h e  
a u d i t o r y  f e e d b a c k . T h i s  f i n d i n g  was con firm ed  i n  a  s i m i l a r  s tu d y  by 
M a r a i s t  and H u t to n  ( 1 9 5 7 ) .^
A n o th e r  m ethod, t h e  " p h o n ic  e a r , "  i s  a l s o  u se d  by speech  
t h e r a p i s t s .  I t  l e s s e n s  th e  d i s p a r i t y  be tw een  th e  image and fe e d b a c k  by 
a m p l i f y in g  t h e  a i r  conduc ted  p o r t i o n  o f  th e  fe e d b a c k .  The p h o n ic  e a r  
c o n s i s t s  o f  a  m ic rophone , a m p l i f i e r ,  and e a rp h o n e s .  The s u b j e c t  sp e ak s  
i n t o  th e  m ic rophone  and h e a r s  h i s  a m p l i f i e d  a i r  conduc ted  sound  th ro u g h  
th e  e a rp h o n e s .  Both o f  t h e s e  m ethods  a r e  aimed a t  r e d u c in g  t h e  c o n f l i c t  
be tw een  th e  t o n a l  image and th e  e x t e r n a l  h e a r in g  s e n s a t i o n s .
S in c e  s p e e c h  and s i n g i n g  a r e  th e  f u n c t i o n s  o f  th e  same v o c a l  
mechanism, i t  seems p r o b a b le  t h a t  some o f  th e  p rob lem s r e l a t e d  to  t h e s e  
m oto r  s k i l l s  have  common o r i g i n s .  The c o n f l i c t  be tw een  t h e  image and 
th e  a u d i t o r y  f e e d b a c k  m ig h t  b e  l e s s e n e d  f o r  s i n g e r s  by r e d u c in g  a u d i t o r y  
fe e d b a c k  by means of a t e c h n iq u e  s i m i l a r  to  one of th o s e  employed i n  
sp e ec h  t h e r a p y .
B lo o d s te in  and E. J .  B r u t t e n ,  " S t u t t e r i n g  P r o b le m s ,"  Speech 
P a t h o lo g y , e d s .  R. W. R ie b e r  and R. S. B rubaker (Amsterdam; N o r th -  
H o l la n d  P u b l i s h i n g  Company, 1 9 6 6 ) ,  pp .  354-402.
^ J .  A. M a ra i s t  and G. H u t to n ,  " E f f e c t s  of A u d i to ry  M asking Upon 
t h e  Speech o f  S t u t t e r e r s ,  J o u r n a l  of Speech and H e a r in g  D i s o r d e r s , 
(1 9 5 7 ) ,  2 2 :3 8 5 -9 .
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Masking
The t e c h n iq u e  o f  m asking  was f a c i l i t a t e d  by th e  deve lopm en t o f  
th e  a u d io m e te r .  I n  1914, th e  f i r s t  e l e c t r i c  g e n e r a t o r  was c o n s t r u c t e d  
by S t e f a n i n i .  I t  p roduced  an a l t e r n a t i n g  c u r r e n t  w i th  an  e s s e n t i a l l y  
com ple te  r a n g e  o f  f r e q u e n c i e s .  On t h e  b a s i s  o f  S t e f a n i n i ' s  p r i n c i p l e s ,  
Lee W. Dean a p p l i e d  t h e  e l e c t r i c  g e n e r a to r  to  t h e  f i r s t  c l i n i c a l l y  
u s e f u l  a u d io m e te r  i n  1919 .^
W ith t h e  i n v e n t i o n  o f  t h e  vacuum tu b e  i n  1921, p u r e  to n e  
g e n e r a t o r s  came i n t o  com m erc ia l  u s e .  A p u re  to n e  g e n e r a t o r  d e l i v e r s  an 
a u d io  s i g n a l  a d j u s t a b l e  t o  any f r e q u e n c y  and i n t e n s i t y  w i t h i n  th e  
h e a r in g  r a n g e .  T h is  has  been  a  v e ry  u s e f u l  i n s t r u m e n t  i n  d ia g n o s in g  
h e a r in g  d e f e c t s  and i n  d e te r m in in g  th e  h e a r in g  t h r e s h o l d  th ro u g h o u t  t h e  
a u d io  sp e c t ru m . In  a d d i t i o n ,  t h e  need  was r e c o g n iz e d  f o r  a  method of 
m asking a  good e a r  w h i l e  a  p o o r e r  e a r  was b e in g  t e s t e d .  C o n se q u e n tly ,
i n  1924, J o n e s  and Knudson d e v e lo p e d  an a u d io m e te r  w hich  i n c o r p o r a t e d
O
a m asking n o i s e  s o u rc e .
The m asking e f f e c t  i s  a  v e r y  common e x p e r i e n c e .  Whenever two
o r  more sounds c o n ta i n in g  t h e  same f r e q u e n c ie s  r e a c h  th e  e a r  a t  th e  same
t im e ,  one o f  th e  so u n d s ,  u s u a l l y  t h e  more p ro m in e n t ,  r a i s e s  th e  h e a r in g  
th r e s h o ld  f o r  t h e  o t h e r  s o u n d s .  F o r  exam ple, i n  a  n o i s y  r e s t a u r a n t ,  i t  
i s  d i f f i c u l t  to  h e a r  norm al c o n v e r s a t i o n .  The b ackg round  n o i s e  masks, 
or r a i s e s  t h e  t h r e s h o l d  f o r  c o n v e r s a t i o n .
The e f f e c t  o f  m asking  i s  e x p la in e d  by th e  f a c t  t h a t  one o r  more 
sounds r e a c h  th e  same d e l i c a t e  n e rv e  f i b r e s  o f  t h e  b a s i l a r  membrane a t
^Aram G lo r ig  ( e d . ) .  A ud iom etry ;  P r i n c i p l e s  and P r a c t i c e s  
( B a l t im o re :  The W il l ia m s  and W ilk in s  Company, 1 9 6 5 ) ,  p p .  7 -8 .
^ G lo r ig ,  p . 9.
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th e  same t im e .  The f i b r e s  w i l l  v i b r a t e  to  th e  more p ro m in e n t  s t i m u l a t i o n
and th e  r i v a l  sound i s  u n h e a rd .^  I n  p u re  tone  m ask ing , a tone  o f  th e
2
same f r e q u e n c y  i s  in t ro d u c e d  to  mask th e  t e s t  t o n e .  When m u l t i ­
f re q u e n c y  sounds  a r e  masked, th e  m asking  sound m ust c o n ta i n  a l l  of th e  
f r e q u e n c ie s  i n h e r e n t  i n  th e  sound to  b e  masked.
W hite  n o i s e  i s  a p a r t i c u l a r l y  good m asker b e c a u s e  i t  e x c i t e s  
v i r t u a l l y  a l l  o f  th e  f i b r e s  on t h e  b a s i l a r  membrane. I t  can be 
g e n e ra te d  by a m p l i fy in g  th e  b ackg round  h i s s  p ro d u ced  by e l e c t r o n i c  
vacuum t u b e s . ^
W hite  n o i s e  a p p e a rs  t o  be t h e  b e s t  m asker f o r  e l i m i n a t i n g  
a u d i t o r y  f e e d b a c k  i n  th e  s i n g e r .  Wide sp e c tru m  m asking  i s  n e c e s s a ry  
b e c au se  o f  t h e  complex t o n a l  s t r u c t u r e  o f  v o c a l  sounds and th e  
c o m p le x ity  o f  th e  h e a r in g  mechanism.
M asking te c h n iq u e s  can  be  e a s i l y  employed i n  th e  v o i c e  s t u d i o .
The a p p l i c a t i o n  of w h i te  n o i s e  to  t h e  s i n g e r  th ro u g h  ea rp h o n e s  e f f e c ­
t i v e l y  masks h i s  h e a r in g  s e n s a t i o n s .  At th e  same t im e ,  an  i n d i v i d u a l  
l i s t e n i n g  to  th e  s i n g e r  does n o t  h e a r  th e  w h i te  n o i s e  and t h e r e f o r e ,  i s  
a b l e  t o  p e r c e i v e  changes , i f  a n y ,  i n  t h e  s i n g e r ' s  v o c a l i z a t i o n .
L. D i t t r i c h ,  B io p h y s ic s  o f  th e  Ear ( S p r i n g f i e l d ,  I l l i n o i s :  
C h a r le s  C. Thomas, 1963) ,  p .  24.
2
G. A. S tu d e b ak e r ,  " C l i n i c a l  M asking o f  A i r  and Bone Conducted 
S t i m u l i , "  J o u r n a l  o f  Speech and H e a r in g  D i s o r d e r s , 29 (1 9 6 4 ) ,  pp. 23-35 .
^ C h a r le s  T. T a r t ,  "An I n e x p e n s iv e  M asking N o ise  G e n e r a t o r , "  
P s y c h o p h y s io lo g y , (1966), 2 :1 7 0 -2 .
CHAPTER I I I  
PROCEDURES
The E x p e r im e n ta l  D esign
The p u rp o se  o f  t h e  e x p e r im e n t  was to  d e te rm in e  t h e  e f f e c t  of 
w h i te  n o i s e  m asking upon th e  v o c a l i z a t i o n  o f  t r a i n e d  s i n g e r s .  The s tu d y  
was d i v id e d  i n t o  two p h a s e s :  im m ed ia te  e f f e c t s  (P hase  O ne) ,  and
c u m u la t iv e  e f f e c t s  (Phase  Two).
P hase  One o f  t h e  s tu d y  was co n cern ed  w i th  t h e  im m ed ia te  e f f e c t  of 
w h i t e  n o i s e  m asking on th e  s in g i n g  v o i c e .  S e p a ra te  a p p l i c a t i o n s  o f  
m asking  w ere  u se d  ( P a r t  I  and  P a r t  I I ) ,  and , i n  each  c a s e ,  a  One-Group 
P r e t e s t - P o s t t e s t  D esign  was e m p lo y e d .^  The d e s ig n  a s  a p p l i e d  to  th e  
p r e s e n t  s tu d y  i s  i l l u s t r a t e d  i n  T a b le  1.
T a b le  1 . One-Group P r e t e s t - P o s t t e s t  D e s ig n ,  P hase  One ( P a r t s  I  and I I )
P ro c e d u re
S u b je c t s S te p  1 S tep  2
P a r t  I n = 24 P r e t e s t P o s t t e s t  w i t h  
v a r i a b l e
w h i t e n o i s e
P a r t  I I n = 15 P r e t e s t P o s t t e s t  w i th  
v a r i a b l e
w h i t e n o i s e
Donald T. Campbell and J u l i a n  C. S t a n l e y ,  " E x p e r im e n ta l  and 
Q u a s i -E x p e r im e n ta l  D es igns  f o r  R e s e a rc h  on T e a c h in g ,"  Handbook of 
R e se a rc h  on T e a c h in g , ed .  N. L. Gage (C hicago : Rand M cN ally  and
Company, 1967), pp . 177-82 .
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I n  P h a se  One, two a s p e c t s  o f  t h e  im m edia te  e f f e c t s  o f  masking 
w ere  exam ined . P r o c e d u re s  r e l a t e d  t o  t h e  i n v e s t i g a t i o n  w ere  as  f o l lo w s :
(1) S u b je c t s  i n  P a r t  I  (n = 24) w ere  r e c o rd e d  s in g i n g  s p e c i f i c  e x e r c i s e s  
tw i c e ,  once w i th  and  once w i t h o u t  t h e  a p p l i c a t i o n  o f  w h i t e  n o i s e .
(2) S u b j e c t s  i n  P a r t  I I  (n = 15) b e g a n  s in g in g  a  f a m i l i a r  melody i n  t h e i r  
u s u a l  accus tom ed  m anner w i th  t h e  m ask ing  v a r i a b l e  i n t r o d u c e d  a t  a  random 
p o i n t .  I n  o r d e r  t o  m in im ize  t h e  sh o c k  e f f e c t  o f  w h i t e  n o i s e  and i t s  
accom panying a u d i t o r y  d e p r i v a t i o n ,  a  s h o r t  t r i a l  p e r i o d  o f  f a m i l i a r i t y  
w i th  th e  m asking  phenomenon p r e c e e d e d  t h e  a c t u a l  t a p e d  t r i a l s  f o r  b o th  
P a r t  I  and P a r t  I I  o f  th e  f i r s t  p h a s e  o f  th e  e x p e r im e n t .
P h a se  Two o f  th e  s tu d y  was c o n c e rn e d  w i th  t h e  c u m u la t iv e  e f f e c t  
o f  w h i te  n o i s e  m ask ing  o v e r  an  e x te n d e d  p e r i o d  (1 0 -w e e k s ) . The S e p a r a t e -  
Sample P r e t e s t - P o s t t e s t  C o n t r o l  Group D esign  was e m p lo y e d .^  The d e s ig n  
as  a p p l i e d  t o  t h e  p r e s e n t  s tu d y  i s  i l l u s t r a t e d  i n  T a b le  2.
In  P hase  Two, th e  a v a i l a b l e  s u b j e c t  p o p u l a t i o n  (n = 20) was 
random ly d i v id e d  i n t o  f o u r  g ro u p s  o f  f i v e  s u b j e c t s  e a c h .  They were 
i n d i v i d u a l l y  g iv e n  two h a l f - h o u r  v o i c e  l e s s o n s  each  week f o r  a  p e r io d  o f  
t e n  w eeks. The d e s ig n a t e d  c o n t r o l  g roup  (CG) was t r e a t e d  w i th  t r a d i ­
t i o n a l  s t u d i o  p r a c t i c e s .  The re m a in in g  t h r e e  g ro u p s  c o n ta i n e d  th e  
e x p e r i m e n t a l  v a r i a b l e  i n  th e  f o l l o w i n g  ways: (X^) t h e  s u b j e c t s  r e c e iv e d
i n s t r u c t i o n  w i th  m asking  b u t  p r a c t i c e d  w i th o u t  i t ;  (X^) t h e  s u b j e c t s  
r e c e i v e d  i n s t r u c t i o n  w i th o u t  m ask ing  b u t  p r a c t i c e d  u t i l i z i n g  th e  m asking 
v a r i a b l e ;  and (Xg) t h e  s u b j e c t s  r e c e i v e d  i n s t r u c t i o n  w i t h  m asking  and a l s o  
p r a c t i c e d  u t i l i z i n g  th e  m ask ing  v a r i a b l e .  A l l  s u b j e c t s  w ere  r e c o rd e d  b e f o r e  
commencement o f  t e a c h in g  and a g a in  a t  th e  end o f  t h e  t e n -w e e k  p e r i o d .
^Cam pbell and S t a n l e y ,  p .  225.
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T a b le  2. S e p a ra te -S a m p le  P r e t e s t - P o s t t e s t  C o n t ro l  Group D es ig n ,  
P h a s e  Two
P ro c e d u r e
T re a tm e n t
Group Subj e c t s S te p  1 S tep  2 (10 w eeks) S tep  3
CG n = 5 P r e t e s t Normal l e s s o n s  
Normal p r a c t i c e
P o s t t e s t
^1 n = 5 P r e t e s t W hite n o i s e  l e s s o n s  Normal p r a c t i c e
P o s t t e s t
%2 n = 5 P r e t e s t Normal l e s s o n s  
W hite n o i s e  p r a c t i c e
P o s t t e s t
X3 n = 5 P r e t e s t W hite n o i s e  l e s s o n s  
W hite n o i s e  p r a c t i c e
P o s t t e s t
The E x p e r im e n ta l  S u b je c t s
The s u b j e c t s  f o r  th e  f i r s t  p h a s e  of t h e  e x p e r im e n t .  P a r t  I ,  w ere  
v o i c e  s t u d e n t s  and t e a c h e r s  from  Cameron C o l l e g e ,  Law ton , Oklahoma. They 
in c l u d e d  22 s t u d e n t s  o f f i c i a l l y  e n r o l l e d  i n  i n d i v i d u a l  v o i c e  i n s t r u c t i o n  
a t  Cameron C o l l e g e ,  and two members o f  th e  v o i c e  f a c u l t y .  A l l  s u b j e c t s  
w ere  p u r s u in g  an  u n d e rg r a d u a te  d e g r e e  i n  m u s ic ,  w i t h  t h e  e x c e p t io n  o f  two 
f a c u l t y  members who h e ld  th e  m a s t e r s  d e g re e .  N ine w ere  m ale  and 15 w ere
f e m a le .  The number o f  y e a r s  o f  v o i c e  s tu d y  ranged  from  1 to  12 y e a r s
w i th  an  a r i t h m e t i c  mean of 4 .2  y e a r s .  Ages ra n g e d  from  18 t o  53 y e a r s  
w i t h  an  a r i t h m e t i c  mean o f  2 5 .4  y e a r s .
F o r  t h e  i n t r o d u c t i o n  o f  w h i t e  n o i s e  d u r in g  v o c a l i z a t i o n .  P hase
One ( P a r t  I I ) ,  15 a d d i t i o n a l  v o i c e  s t u d e n t s  from  Cameron C o l le g e  were
u s e d .  A l l  s u b j e c t s  w ere  e n r o l l e d  i n  i n d i v i d u a l  v o i c e  i n s t r u c t i o n  a t  
Cameron C o l l e g e .  T hree  were m ale  and  12 were f e m a le .  The number o f  y e a r s
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of v o i c e  s tu d y  ra n g e d  from  1 y e a r  t o  9 y e a r s  w i th  an a r i t h m e t i c  mean o f  
3 .4  y e a r s .  Ages ran g e d  from  18 t o  40 w i th  a  mean age of 24 .1  y e a r s .
The s u b j e c t s  f o r  t h e  second  p h a s e  w ere  t h e  e x p e r i m e n t e r ' s  v o i c e  
s t u d e n t s ,  a l l  o f f i c i a l l y  e n r o l l e d  f o r  two w eekly  h a l f - h o u r  l e s s o n s  a t  
M idw este rn  U n i v e r s i t y ,  W ic h i ta  F a l l s ,  T e x a s .  The 20 s u b j e c t s  com prised  
a f u l l  a cadem ic  lo a d  o f  t e a c h in g  f o r  th e  s p r i n g ,  1973, s e m e s te r .  T h e i r  
ages  r an g e d  from  18 to  36 y e a r s  w i t h  an  a r i t h m e t i c  mean o f  2 3 .5  y e a r s .  
T h i r t e e n  w ere  p u r s u in g  u n d e r g r a d u a te  d e g re e s  and se v e n ,  g r a d u a t e  d e g re e s .  
E ig h t  w ere m ale and 12 w ere  f e m a le .  P r e v io u s  v o i c e  i n s t r u c t i o n  ranged  
from one and o n e - h a l f  y e a r s  t o  10 y e a r s  w i th  an  a r i t h m e t i c  mean o f  4 .9  
y e a r s .  Of t h e  tw e n ty ,  two s u b j e c t s  w ere  new to  th e  e x p e r im e n te r .
S e l e c t i o n  o f  E x e r c i s e s  and L i t e r a t u r e
F o r  b o th  p h a s e s  o f  t h e  e x p e r im e n t ,  v o c a l  e x e r c i s e s  and l i t e r a t u r e  
w ere c a r e f u l l y  s e l e c t e d  f o r  p r e p a r a t i o n  o f  t h e  p r e t e s t - p o s t t e s t  e v a lu a ­
t i o n  t a p e s .  I n  P h a se  One ( P a r t  I )  and P h a se  Two, s u b j e c t s  were i n s t r u c t e d  
to  s in g  t h r e e  v o c a l  e x e r c i s e s  and a p o r t i o n  o f  v o c a l  l i t e r a t u r e .  I n  Phase  
One ( P a r t  I I ) ,  s u b j e c t s  w ere i n s t r u c t e d  t o  s in g  only  th e  l i t e r a t u r e .
T h roughou t  t h e  e x e r c i s e s ,  t h e  [ A ]  vow el,  p re c e e d e d  by t h e  v o ic e d  
consonan t  [m] was u sed  f o r  v o c a l i z a t i o n .  The e x e r c i s e s  w ere s im p le  i n  
n a t u r e ,  r e q u i r i n g  no o u t s i d e  p r a c t i c e .  Examples of th e  e x e r c i s e s  a r e  
i l l u s t r a t e d  i n  F ig u re  1.
"The S t a r  Spang led  B anner"  was s e l e c t e d  f o r  th e  l i t e r a t u r e  t e s t  
f o r  t h r e e  r e a s o n s :  ( 1) i t  h a s  a  w ide  r a n g e  o f  p i t c h e s  and t h e r e f o r e
e x p lo r e s  a l l  a r e a s  of th e  v o i c e ,  ( 2) i t  was w e l l  known t o  a l l  s u b j e c t s ,  
and , ( 3) t h e r e  was l i t t l e  l i k e l i h o o d  o f  p r a c t i c e  betw een p r e t e s t  and 
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F o r  a l l  t e s t s ,  t h e  v o c a l  m a t e r i a l  was t r a n s p o s e d  t o  v a r i o u s  keys 
so a s  t o  e x p l o i t  t h e  u s a b l e  r a n g e  o f  each  s u b j e c t .  The s u b j e c t s  were 
i n s t r u c t e d  t o  s in g  w i th  accus tom ed  v o c a l  p r o d u c t io n  and a t  a  c o m fo r ta b le  
volum e. No f u r t h e r  i n s t r u c t i o n s  w e re  g iv e n .
M asking L e v e ls
Masking l e v e l s  w ere  ch o sen  w i t h  t h e  f o l l o w in g  c o n s i d e r a t i o n s  i n  
mind: ( 1) r e l a t i v e l y  c o m p le te  m ask ing  can be a c h ie v e d  o n ly  when th e
m ask ing  sound exceeds t h e  r i v a l  sound  by a bou t  15 db, (2) a l t h o u g h  th e  
i n t e n s i t y  o f  v o c a l i z a t i o n  can  v a r y  g r e a t l y ,  i t  r a r e l y  e x c e e d s  90 db, and ,
( 3 ) some a u t h o r i t i e s  s u s p e c t  t h a t  sounds  o f  110 db o r  g r e a t e r  o v e r  
e x te n d e d  p e r i o d s  o f  t im e  can c a u s e  p a r t i a l  l o s s  o f  h e a r i n g .
I n  o r d e r  to  a c h ie v e  r e l a t i v e l y  com ple te  m asking  c o n d i t i o n s  and 
a t  t h e  same tim e be aware o f  p o s s i b l e  i n j u r i o u s  p r a c t i c e s ,  105 db was 
s e l e c t e d  a s  a  maximum l e v e l  to  b e  u se d  i n  th e  e x p e r im e n t .  The 105 db 
l e v e l  was u se d  only  i n  t h e  s t u d i o  u n d e r  th e  e x p e r i m e n t e r ' s  s u p e r v i s i o n ,  
and no p e r i o d  of ex p o su re  e x c ee d e d  10 m in u te s .
S in c e  i n d i v i d u a l  p r a c t i c e  s e s s i o n s  were s c h e d u le d  f o r  30 m in u te s ,  
th e  s e c o n d a ry  w h i te  n o i s e  s o u r c e  was c a l i b r a t e d  and f i x e d  a t  t h e  l e v e l  
of 95 db . A lthough t h i s  l e v e l  c o u ld  n o t  mask th e  h i g h e s t  l e v e l  of 
p h o n a t io n  c o m p le te ly ,  i t  was f e l t  t h a t  t h i s  l e v e l  was j u s t i f i a b l e  i n  th e  
i n t e r e s t  o f  h e a r in g  s a f e t y .
Equipm ent
The fo l lo w in g  s p e c i f i e d  equ ipm en t  was used  i n  t h e  s e r i e s  o f  
e x p e r im e n ts  :
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W hite  n o is e  g e n e r a t o r . F o r  th e s e  e x p e r im e n ts ,  a  w h i t e  n o i s e  
g e n e r a t o r  was c o n s t r u c t e d .  A s c h e m a t ic  by T a r t  p ro v id e d  t h e  s k e l e t a l  
r e f e r e n c e  from  which th e  u n i t  was b u i l t .  ^ I t  p roduced  w h i t e  n o i s e  over  
th e  a u d io  sp e c tru m  t d b  from  20 t o  20 ,000  Hz f o r  th e  a m p l i tu d e  o f  a l l  
s p e c t r a l  com ponents. A r h e o s t a t  c o n t r o l  p ro v id e d  i n t e n s i t y  in c re m e n ts  
a d j u s t a b l e  to  a p p ro x im a te ly  120 db. A r e f e r e n c e  d i a l  a l lo w e d  c a l i b r a t i o n  
of th e  o u tp u t  of w h i te  n o i s e  by means of a sound l e v e l  m e te r .  The gen­
e r a t o r  was equ ipped  w ith  a m ix in g  box which p e r m i t t e d  e i t h e r  earphone  
o r  s p e a k e r  a p p l i c a t i o n  o f  th e  w h i t e  n o i s e .  For t h i s  e x p e r im e n t ,  
e a rp h o n e  m asking  was u se d .
E a rphones ,  P io n e e r  (SE 3 0 -A ) . Low-impedance e a rp h o n e s  were 
c o n n e c te d  t o  th e  w h i te  n o i s e  s o u r c e  and se rv e d  as a f e e d  t o  th e  s u b j e c t ' s  
e a r s .  The e a rp a d s  i n h i b i t e d  a i r  c onduc ted  sound w h i le  t h e  ea rphone  fed  
w h i te  n o i s e  which b lo ck e d  bone c o n d u c te d  sound. The s u b j e c t  was 
e s s e n t i a l l y  u n a b le  to  h e a r  h i s  own v o c a l i z a t i o n .
Sound l e v e l  m e te r .  G e n e r a l  Radio  (Model 1552B). T h i s  i n s t r u m e n t  
was used  t o  c a l i b r a t e  th e  w h i t e  n o i s e  g e n e r a to r  o u tp u t  i n  db . I t  was 
a l s o  u sed  t o  c a l i b r a t e  th e  t a p e  r e c o r d e r  o u tp u t  d e s ig n a t e d  as  th e  
se c o n d a ry  w h i te  n o i s e  s o u r c e .
Tape r e c o r d e r ,  Sony 2 6 0 . T h is  r e c o r d e r  s e rv e d  as  th e  seconda ry  
w h i te  n o i s e  s o u rc e .  On i t  w ere  employed p r e - r e c o r d e d  t a p e s  o f  w h i te  
n o i s e .  T h is  so u rc e  was a v a i l a b l e  f o r  t h e  s u b j e c t ' s  i n d i v i d u a l  p r a c t i c e .
Cord w i th  t o g g le  s w i t c h . A co rd  w ith  a t o g g le  s w i tc h  l e a d in g  
from  th e  t a p e  r e c o r d e r  t o  t h e  e a rp h o n e s  e n a b le d  th e  s u b j e c t s  to  t u r n  th e
^ C h a r le s  T. T a r t ,  "An In e x p e n s iv e  Masking N o ise  G e n e r a t o r , "  
P s y c h o p h y s io lo g y , (1 9 6 6 ) ,  2 :1 7 0 -2 .
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w h i te  n o i s e  o f f  e a s i l y  w i th o u t  to u c h in g  t h e  r e c o r d e r  c o n t r o l s .  A 
c o n s t a n t  l e v e l  of w h i t e  n o i s e  was s u p p l i e d  i n  t h i s  m anner.
Tape d eck , T eac  4010SL s t e r e o  t a p e  d e c k . T h is  u n i t  was used  to  
r e c o r d  a l l  o f  th e  p r e t e s t - p o s t t e s t  t r i a l s .
Tape d e c k s ,  2 Teac  6010SL s t e r e o  t a p e  d e c k s . These  decks were 
u se d  to  e d i t  unwanted sounds  from  th e  p r e t e s t  and p o s t t e s i  t a p e s .  T ed ious  
e d i t i n g  and s p l i c i n g  was a v o id e d  by combining t h e  s e p a r a t e  p r e t e s t -  
p o s t t e s t  t a p e s  on to  a  s i n g l e  m a s t e r  t a p e .
M icrophones ,  2 Sony ECM-19B e l e c t r e t  c o n d e n s e r s . These  p ro v id e d  
t r a n s m i s s i o n  o f  th e  s u b j e c t ' s  p r e t e s t - p o s t t e s t  t r i a l s  i n t o  t h e  Teac deck 
(4010SL).
T a p e s ,  Ampex h ig h  o u tp u t - lo w  n o i s e  (1 .5  m l . ) . A l l  p r e t e s t -  
p o s t t e s t s  w ere  s t o r e d  on t h e s e  t a p e s .  F i n a l  m a s t e r s  and a l l  dubb ings  f o r  
e v a l u a t o r s  w ere  of t h e  same s p e c i f i e d  q u a l i t y .
T e a ch in g  and p r a c t i c e  f a c i l i t i e s . The w h i t e  n o i s e  g e n e r a t o r  was 
i n s t a l l e d  i n  t h e  e x p e r i m e n t e r ' s  v o i c e  s t u d i o .  The g e n e r a t o r  s u p p l i e d  t h e  
w h i te  n o i s e  v a r i a b l e  t o  s u b j e c t s  i n  and Xg. W hite  n o i s e  m asking was 
u se d  a t  l e a s t  once a  week d u r in g  t h e i r  r e g u l a r l y  s c h e d u le d  l e s s o n s .  A 
c u m u la t iv e  r e c o r d  was k e p t  o f  o b s e r v a b le  a u d i t o r y  e f f e c t s  from l e s s o n  to  
l e s s o n .
A p r a c t i c e  room was e q u ip p e d  w i th  t h e  s e c o n d a ry  w h i t e  n o i s e  
s o u r c e .  The t a p e  r e c o r d e r  s u p p l i e d  th e  w h i te  n o i s e  v a r i a b l e  t o  s u b j e c t s  
i n  g roups  Xg and  Xg. The s u b j e c t s  were a s s ig n e d  p r a c t i c e  t im e s  and o n ly  
th e y  and th e  e x p e r im e n te r  had keys  to  th e  room.
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R e l i a b i l i t y
T h e re  a r e  p rob lem s of r e l i a b i l i t y  i n h e r e n t  i n  e x p e r im e n ts  whose 
d a ta  depends upon s u b j e c t i v e  a u d i t o r y  d i s c r i m i n a t i o n .  When two examples 
of v o c a l i z a t i o n  a r e  compared, th e  a n a l y s i s  depends upon s u b j e c t i v e  
c r i t i c i s m  by a j u d g e .  Lack o f  o b j e c t i v e  and d e f i n i t i v e  d a ta  t h a t  can 
be a p p l i e d  to  t h e  d e s c r i p t i o n  of s p e c i f i c  v o c a l  q u a l i t i e s  h as  r e s u l t e d  
i n  an  abundance  o f  c o n f l i c t i n g  and o v e r l a p p in g  te rm in o lo g y  b a s e d  l a r g e l y  
upon s u b j e c t i v e  im p r e s s io n .  V ocal q u a l i t y  te rm s  have meaning o n ly  f o r  
th e  p e o p le  who u se  them. T h e i r  u s e ,  t h e r e f o r e ,  i s  l i m i t e d  t o  v e ry  narrow  
d i s c u s s i o n  w h e re in  th e  p a r t i c i p a n t s  can r e a c h  some common ag reem en t  
r e g a r d in g  th e  d e n o t a t i o n ,  as  w e l l  as  c o n n o t a t i o n ,  of such t e r m s .
V oice  a u t h o r i t i e s  o f t e n  d i s a g r e e  a s  t o  what c o n s t i t u t e s  an 
a c c e p t a b l e  s i n g i n g  sound . C onfus ion  s tem s  from  th e  f a c t  t h a t  an  
i n d i v i d u a l ' s  c o n c e p t  of a c c e p t a b l e  s in g i n g  depends i n  l a r g e  p a r t  on h i s  
l i s t e n i n g  e x p e r i e n c e .  Each i n d i v i d u a l ' s  c r i t e r i a  of judgm ent a r e  b a sed  
on s u b j e c t i v e  o p in io n .  The r e s u l t i n g  c o n f u s io n  makes any d i s c u s s i o n  o f  
v o i c e  q u a l i t y  e x c e e d in g ly  cumbersome, and f r e q u e n t l y ,  q u i t e  f r u i t l e s s .  
N e v e r t h e l e s s ,  judgm en ts  must be made.
A d e g re e  o f  r e l i a b i l i t y  was a c h ie v e d  i n  th e  f o l l o w in g  ways;
1. A s e r i e s  of p r e - e x p e r i m e n t a l  t r i a l s  was r u n  t o  r e d u c e  th e  
l i s t e n i n g  e x p e r i e n c e  t o  th o s e  f e a t u r e s  m ost s i g n i f i c a n t l y  a f f e c t e d  by 
w h i te  n o i s e .
2. E v a l u a t io n  s h e e t s  w ere c o n s t r u c t e d  a c c o rd in g  to  t h e  f i n d i n g s  
of t h e  p r e - e x p e r i m e n t a l  t r i a l s . ^
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3. An o r i e n t a t i o n  t a p e  was made i n  o r d e r  t o  f a m i l i a r i z e  th e  
e v a l u a t o r s  w i t h  t h e  k in d s  o f  sounds and d i s t i n c t i o n s  t h a t  th e y  would 
need to  make.
I n  t h e  f i r s t  p r e - e x p e r i m e n t a l  t r i a l ,  t e n  s u b j e c t s  w ere r e c o r d e d  
s in g i n g  p a i r e d  e x e r c i s e s  (one o f  t h e  p a i r  sung  i n  th e  u s u a l  m anner, and 
th e  o t h e r  w i t h  w h i t e  n o i s e  m a sk in g ) .  P ia n o  accompaniment was u se d  f o r  
t h i s  e x p e r im e n t  b u t  was d i s c o n t in u e d  i n  s u b s e q u e n t  t e s t i n g .  The 
accompaniment t e n d e d  t o  draw a t t e n t i o n  f rom  th e  v o c a l i z a t i o n  and 
i n t e r f e r e  w i th  e v a l u a t i o n .  Four e v a l u a t o r s ,  a l l  p r o f e s s o r s  o f  m u s ic ,  
were a sked  t o  l i s t e n  to  th e  s e r i e s  o f  p a i r e d  e x e r c i s e s  and compare th e  
second e x e r c i s e  t o  t h e  f i r s t  i n  te rm s  o f  a c c e p t a b l e  v o c a l  p r o d u c t i o n :  
b e t t e r ,  same, o r  w o rse .  The r e s u l t s  w ere  n o t  h e a r t e n i n g .  The ju d g e s  
i n d i c a t e d  t h a t  th e y  w ere n o t  s u r e  w hat a t t r i b u t e s  o f  s in g i n g  th e y  were 
b e in g  a sked  t o  e v a l u a t e .
T hese  p r e l i m i n a r y  i n v e s t i g a t i o n s  o f  t h e  e f f e c t s  o f  w h i t e  n o i s e  
m asking y i e l d e d  t h e  f o l l o w in g  o b s e r v a t i o n s :  ( 1 ) a  m a j o r i t y  o f  t h e
s u b j e c t s  e x h i b i t e d  a  s e r i o u s  l o s s  o f  t h e  a b i l i t y  to  s in g  i n  t u n e ,
( 2) a s u b s t a n t i a l  number o f  t h e s e  s u b j e c t s ,  n e v e r t h e l e s s ,  a c t u a l l y  
ap p e a re d  t o  im prove  i n  v o c a l  q u a l i t y  and f reed o m , (3) some s u b j e c t s  
were r e l a t i v e l y  u n a f f e c t e d  by m ask in g ,  a n d ,  (4 )  o t h e r s  f e l l  b e tw een  
th e s e  e x t r e m e s .  As i n t o n a t i o n  a p p e a re d  a s  a  s i g n i f i c a n t  v a r i a b l e  
i n  th e  p r e l i m i n a r y  i n v e s t i g a t i o n s ,  i t  was deemed n e c e s s a r y  t o  i n c l u d e  
t h i s  v o c a l  c h a r a c t e r i s t i c  as a  m ajo r  c o n s i d e r a t i o n  i n  th e  e v a l u a t i o n .  
S ince  i n t o n a t i o n  and q u a l i t y  a p p e a re d  t o  be  in d e p e n d e n t  t o  some e x t e n t ,  
i t  seemed u s e f u l  to  c r e a t e  a  d i s t i n c t i o n  be tw een  them. The ju d g e s  
unan im ously  a g r e e d  t h a t  t h i s  would be h e l p f u l  i n  e v a l u a t i n g  t h e  t a p e s .  
T h is  d i s t i n c t i o n  was r e l e v a n t  on ly  to  t h e  c o n s t r u c t i o n  o f  e v a l u a t i o n
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s h e e t s  f o r  t h e  f i r s t  p h a s e  o f  th e  e x p e r im e n t .  The seco n d  p h a se  
e v a l u a t i o n  was b a s e d  on th e  s u b j e c t s '  d e g re e  o f  v o c a l  im provem ent ove r  
a  ten -w e e k  p e r i o d  and n o t  on th e  im m edia te  e f f e c t  of t h e  in d e p e n d e n t  
v a r i a b l e .
T h e o r e t i c a l l y ,  i n  a  com parison  o f  r e p e a t e d  e x e r c i s e s ,  i t  i s  
p o s s i b l e  t h a t  one e x e r c i s e  c o u ld  s u f f e r  i n  i n t o n a t i o n  b u t  be  c o n s id e r e d  
o f  b e t t e r  q u a l i t y .  C o n v e r s e ly ,  i n  com p ar iso n ,  one e x e r c i s e  c o u ld  be 
c o n s id e r e d  i n  b e t t e r  tu n e  b u t  s u f f e r  i n  q u a l i t y .  The e x p e r im e n te r  
found t h a t  i t  was p o s s i b l e ,  though  d i f f i c u l t ,  t o  s i m u l a t e  such  p a i r e d  
e x e r c i s e s  w i th  h i s  own v o i c e .  T hese  s im u l a t io n s  form ed th e  b a s i s  o f  an  
o r i e n t a t i o n  t a p e  w hich  was u sed  to  f a m i l i a r i z e  t h e  e v a l u a t o r s  w i t h  t h e  
k in d s  o f  sounds and d i s t i n c t i o n s  th e y  would be a sk ed  t o  d i s c r i m i n a t e  
betw een i n  th e  ta p e d  e v a l u a t i o n s .
A second  s e r i e s  o f  t r i a l s  was conduc ted  i n  o r d e r  t o  d e te rm in e  
th e  m ost p r a c t i c a l  and r e l i a b l e  e v a l u a t i o n  p r o c e d u r e .  S ix  s u b j e c t s  w ere  
s u b s e q u e n t ly  r e c o r d e d  i n  a  manner s i m i l a r  to  t h a t  u t i l i z e d  i n  t h e  f i r s t  
t r i a l .  The e v a l u a t o r s  w ere  a sk ed  t o  compare t h e  second  e x e r c i s e  to  t h e  
f i r s t  i n  te rm s o f  a c c e p t a b l e  v o c a l  p r o d u c t i o n ; b e t t e r ,  same, o r  w o rs e .  
However, i n t o n a t i o n  and  q u a l i t y  w ere  to  be c o n s id e r e d  as  s e p a r a t e  
c r i t e r i o n  r e f e r e n c e s  i n  t h i s  d e t e r m i n a t i o n .
Two d i f f e r e n t  e v a l u a t i o n  forms (A and B) w ere  c o n s t r u c t e d . ^
The e v a l u a t o r s  w ere a sk ed  to  l i s t e n  to  th e  t a p e s  tw ic e  and u s e  a 
d i f f e r e n t  e v a l u a t i o n  fo rm  f o r  each  l i s t e n i n g  s e s s i o n .  The o r d e r  i n  
which e v a l u a t i o n  form s w ere u sed  was e v e n ly  d i v id e d  b e tw een  th e  
e v a l u a t o r s  so  as  t o  e q u a l i z e  th e  e f f e c t  of p r a c t i c e .
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I n  o r d e r  t o  d e te rm in e  th e  m ost r e l i a b l e  form  f o r  P h a se  One o f  th e  
e x p e r im e n t ,  dub d u p l i c a t e s  w ere random ly i n t e r s p e r s e d  th ro u g h o u t  th e  t r i a l s  
(A and B ) . T h is  c o n t r i v a n c e  was made n e c e s s a r y  by th e  f a c t  t h a t  a 
j u d g e ' s  r e s p o n s e  t o  an  a c t u a l  e v a l u a t i o n  co u ld  n o t  be c o n s id e r e d  c o r r e c t  
o r  i n c o r r e c t ,  b u t  m ere ly  an  o p in io n .  A dub c o n s i s t e d  o f  a  p o s t t e s t  b e in g  
an e x a c t  r e r e c o r d i n g  o f  i t s  p r e t e s t  so  t h a t  t h e  on ly  r i g h t  r e s p o n s e  by a 
ju d g e  would be  " sa m e " . I f  an  a c c e p t a b l e  d e g re e  o f  ju d g e  r e l i a b i l i t y  c o u ld  
be e s t a b l i s h e d  on th e  d u p l i c a t e s ,  t h e n  an  e s t i m a t e  o f  r e l i a b i l i t y  co u ld  
be i n f e r r e d  on t h e  a c t u a l  e v a l u a t i o n s .  A j u d g e ' s  a b i l i t y  to  compare p a i r e d  
e x e r c i s e s ,  w h e th e r  he  i s  d e t e c t i n g  " sam en ess"  o r  d i f f e r e n c e ,  i n f e r s  th e  
same ty p e  o f  d i s c r i m i n a t i o n  c a p a b i l i t y .  T h e r e f o r e ,  ju d g e  p e rfo rm a n c e  on 
th e  dubs o f f e r e d  an  e s t i m a t e  o f  r e l i a b i l i t y  on th e  a c t u a l  e x e r c i s e s .
The p e r c e n ta g e  o f  c o r r e c t  ju d g e  r e s p o n s e  on th e  T e s t  A dubs was 
92% and on T e s t  B dubs was 94%. On th e  b a s i s  o f  p e r c e n ta g e  o f  c o r r e c t  
r e s p o n s e s ,  and on spoken  and w r i t t e n  comments by th e  e v a l u a t o r s ,  i t  was 
d e c id e d  t h a t  T e s t  B would be th e  m ost r e l i a b l e  t e s t  f o rm a t  f o r  t h e  f i r s t  
p h a se  o f  t h e  e x p e r im e n t .
On th e  b a s i s  of f i n d i n g s  i n  t h e  p r e l i m i n a r y  e x p e r im e n t ,  dub 
d u p l i c a t e s  w ere i n t e r s p e r s e d  th ro u g h  b o th  p h a s e s  as  a  means o f  p r o v id in g  
an e s t i m a t e  o f  t h e  r e l i a b i l i t y  of ju d g e  p e r fo rm a n c e .  I n  a d d i t i o n ,  s i n c e  
t h e r e  was no b a s i s  f o r  r i g h t  o r  wrong r e s p o n s e s  on th e  a c t u a l  e v a l u a t i o n  
c o m p a r iso n s ,  an  e s t i m a t e  of i n d i v i d u a l  ju d g e  p e rfo rm a n c e  c o u ld  be 
o b se rv e d  th ro u g h  m odal ju d g e  a g re e m e n t .  T h a t  i s ,  each  ju d g e  was t e s t e d  
f o r  r e l i a b i l i t y  by com paring h i s  r e s p o n s e  w i t h  t h e  m ost common r e s p o n s e .
I f  th e  ju d g e s  g e n e r a l l y  a g re e d  w i th  each  o t h e r  i n  t h e i r  e v a l u a t i o n  o f  th e  
s u b j e c t  p e r f o r m a n c e s ,  an e s t i m a t e  o f  ju d g e  r e l i a b i l i t y  co u ld  be made. 
Through ju d g e  r e s p o n s e  t o  th e  dubs and c o m par isons  o f  modal ag reem en t on
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th e  a c t u a l  e x e r c i s e s ,  an  a  p r i o r i  e s t i m a t e  o f  ju d g e  r e l i a b i l i t y  cou ld  
be o b t a in e d  f o r  each  p h a s e  o f  th e  e x p e r im e n t .
V a l i d i t y
The p roblem  o f  v a l i d i t y  i n  e x p e r i m e n t a t i o n  l i e s  i n  t h e  n e c e s s i t y  
o f  c o n t r o l l i n g  e x t r a n e o u s  v a r i a b l e s ;  h e n c e ,  an  e x p e r im e n t  m ust be 
d e s ig n e d  so  t h a t  r e s u l t s  c a n n o t  be a s c r i b e d  to  v a r i a b l e s  o t h e r  th a n  th o se  
i n  which t h e  e x p e r im e n te r  i s  i n t e r e s t e d .  I n  P h a se  One, p rob lem s of 
v a l i d i t y  w ere n o t  I m p o r ta n t  b e c a u s e  p r e t e s t  and p o s t t e s t  were r e c o r d e d  
w i t h i n  seco n d s  of e a c h  o t h e r .  T h e r e f o r e ,  th e  f o l l o w in g  p r e c a u t i o n s  
p e r t a i n  on ly  to  th e  se co n d  p h a s e  o f  th e  e x p e r im e n t .
R andom iza tion  o f  th e  p la c e m e n t  o f  s u b j e c t s  i n  th e  f o u r  groups 
would n o rm a l ly  a s s u r e  t h a t  e x t r a n e o u s  v a r i a b l e s  would  be d i s t r i b u t e d  
p u r e l y  by chance . But s i n c e  th e  number o f  s u b j e c t s  i n  th e  e x p e r im e n ta l  
p o p u l a t i o n  was s m a l l  (n  -  20) ,  i t  was deemed n e c e s s a r y  t o  t a k e  f u r t h e r  
p r e c a u t i o n s  i n  o r d e r  t o  l e s s e n  th e  chance  e f f e c t s  o f  e x t r a n e o u s  v a r i a b l e s .
One v a r i a b l e  w h ich  m ig h t  d im in is h  th e  v a l i d i t y  of t h e  e x p e r im e n t  
was th e  d i f f e r e n c e  i n  th e  amount o f  t im e  s p e n t  p r a c t i c i n g  by th e  s u b j e c t s .  
A lthough  th e  f a c t o r s  w hich  p rom ote  p r o g r e s s  i n  v o c a l  p r o d u c t i o n  and t h e i r  
i n t e r r e l a t i o n s h i p s  a r e  n o t  w e l l  u n d e r s to o d ,  i t  i s  g e n e r a l l y  acknow ledged  
t h a t  r e g u l a r  v o c a l  a c t i v i t y ,  o r  l a c k  o f  i t ,  w i l l  h ave  some n o t i c e a b l e  
e f f e c t  upon v o c a l  p r o d u c t i o n .  I n s o f a r  a s  was p o s s i b l e ,  th e  k in d s  and 
e x t e n t  of v o c a l  a c t i v i t y  was c o n t r o l l e d  and e q u a l i z e d  f o r  a l l  s u b j e c t s .
S u b je c t s  w ere  i n s t r u c t e d  to  p r a c t i c e  o n e - h a l f  hour each  weekday 
on t e c h n i c a l  e x e r c i s e s  p r e s c r i b e d  by th e  e x p e r im e n te r .  The ty p e s  o f  
e x e r c i s e s  p r a c t i c e d  w ere  l i s t e d  on th e  s u b j e c t s '  t im e  s h e e t  and c o n s i s t e d
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of e x e r c i s e s  u sed  i n  t h e  e x p e r i m e n t e r ' s  t e a c h in g  t e c h n i q u e . ^  The
p a r t i c u l a r  e x e r c i s e s  f o r  any g iv e n  i n d i v i d u a l  p r a c t i c e  s e s s i o n  w ere l e f t  
to  th e  d i s c r e t i o n  o f  t h e  s u b j e c t ,  b u t  th e  e x p e r im e n te r  s u g g e s t e d  s u i t a b l e  
e x e r c i s e s  d u r in g  f o rm a l  l e s s o n  t im e s .  C a r e f u l  r e c o r d s  o f  p r a c t i c e  t im e  
were k e p t .
The im p o r ta n c e  o f  r e g u l a r ,  d a i l y  p r a c t i c e  was em phas ized . 
P a r t i c u l a r l y  s t r e n u o u s  v o c a l  a c t i v i t y  was to  be a v o id e d .  A r e c o r d  was 
k e p t  o f  a l l  v o c a l  a c t i v i t y  n o t  r e q u i r e d  f o r  th e  e x p e r im e n t ,  such  as  church  
c h o i r  a c t i v i t i e s  and r e c i t a l  p e r fo rm a n c e s .  On th e  b a s i s  o f  t h e s e  r e c o r d s  
and th e  s u b j e c t ' s  t im e  s h e e t s ,  i t  was d e te rm in e d  t h a t  th e  amount o f  v o c a l  
a c t i v i t y  f o r  th e  s u b j e c t s  d id  n o t  d i f f e r  s i g n i f i c a n t l y .
I n  o r d e r  f o r  t h e  p r e t e s t s  and p o s t t e s t s  t o  be v a l i d ,  th e y  needed  
to  be i n d i c a t i v e  o f  th e  s u b j e c t s '  a c t u a l  p e r fo rm in g  c a p a b i l i t i e s  a t  th e  
t im e  o f  t h e  t e s t s .  Y e t ,  v e ry  few s i n g e r s  a r e  c o n s i s t e n t  i n  v o c a l  p r o ­
d u c t io n  on a  day to  day b a s i s .  A s tu d e n t  who s i n g s  w e l l  one day may n o t  
s in g  w e l l  t h e  n e x t .  I f  th e  number of a v a i l a b l e  s u b j e c t s  i s  l a r g e ,  th e  
i n c o n s i s t e n c i e s  would t e n d  to  e q u a l i z e  and a v e ra g e  o u t  ove r  th e  g roups  
i f  r a n d o m iz a t io n  p r o c e d u r e s  a r e  c a r r i e d  o u t  i n  group p la c e m e n t .  S in c e  
th e  number o f  a v a i l a b l e  s u b j e c t s  i n  Phase  Two was l i m i t e d  (n  = 2 0 ) ,  a 
s u b j e c t  s i n g i n g  u n u s u a l ly  w e l l  o r  c o n s id e r a b ly  below  p a r  c o u ld  p ro d u ce  
r e s u l t s  which would n o t  a v e ra g e  o u t  and th u s  confound  th e  e x p e r im e n ta l  
v a r i a b l e  (w h i te  n o i s e )  w i th  an  e x tra n e o u s  v a r i a b l e  ( s in g in g  n o t  i n d i c a t i v e  
o f  th e  s u b j e c t ' s  c a p a b i l i t i e s ) .  T h e r e f o r e ,  th e  p r e t e s t  and p o s t t e s t  
p e rfo rm a n c es  o f  s u b j e c t s  w ere  compared w i th  th e  p e rfo rm a n c e  s t a n d a r d s  f o r  
each  s u b j e c t  a t  th e  t im e  o f  r e c o r d in g .  One i n d i v i d u a l  was c o n s id e r e d
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s u b - s t a n d a r d  f o r  th e  p r e t e s t .  He was r e c o r d e d  t h r e e  days l a t e r  and an 
a c c e p ta b l e  p r e t e s t  was ta k e n .  One i n d i v i d u a l  was s u b - s t a n d a r d  f o r  th e  
p o s t t e s t .  He was r e c o rd e d  two days l a t e r ,  and was c o n s id e re d  a c c e p t a b l e  
fo r  th e  p o s t t e s t .
A t h i r d  v a l i d i t y  f a c t o r  was p e r t i n e n t  t o  th e  second p h a se  of th e
ex p e r im e n t .  S in c e  th e  p r e t e s t  and p o s t t e s t  w ere te n  weeks a p a r t ,  i t  was
n e c e s s a ry  to  a s s u r e  e s s e n t i a l l y  c o n s t a n t  c o n d i t i o n s  on r e c o r d in g  t e c h n i q u e s .  
For p r e t e s t  and p o s t t e s t ,  the  s u b j e c t s  w ere r e c o r d e d  i n  th e  same room w i th
th e  same r e c o r d in g  equ ipm en t.  The d i s t a n c e  from  the  s u b j e c t  to  th e
m icrophones and th e  r e c o r d in g  l e v e l s  were k e p t  e s s e n t i a l l y  c o n s t a n t .  A l l  
ta p e s  were r e c o r d e d  a t  seven  and o n e - h a l f  i p s  to  a s s u r e  r e a s o n a b le  
f i d e l i t y  r e c o r d in g  and p la y b a c k .  The s u b j e c t s  were r e c o rd e d  i n  no s p e c i f i c  
o rd e r  i n  th e  p r e t e s t ,  b u t  th e  same o r d e r  was k e p t  i n  th e  p o s t t e s t  so t h a t  
they  would s in g  a t  a p p ro x im a te ly  t h e  same t im e  o f  day. These  p r e c a u t i o n s  
were n o t  n e c e s s a r y  i n  th e  f i r s t  p h ase  of t h e  e x p e r im e n t ,  s i n c e  th e  p r e t e s t  
and p o s t t e s t  were w i t h in  seconds  o f  each  o t h e r .
I t  seemed s u i t a b l e  to  c o l l e c t  as  much d a t a  as  p o s s i b l e  i n  o r d e r  
to  check  f o r  u n a n t i c i p a t e d  f a c t o r s  t h a t  m ig h t  i n f l u e n c e  th e  e x p e r im e n t .
A d a t a  s h e e t  was f i l l e d  ou t by each  s u b j e c t  i n  th e  e x p e r im e n t .  The s h e e t  
c o n ta in e d  h i s  name, age ,  and a r e c o r d  of p r e v i o u s  v o i c e  i n s t r u c t i o n .
At th e  c o m p le t io n  o f  th e  second  p h a s e  o f  th e  e x p e r im e n t ,  each  
s u b j e c t  f i l l e d  o u t  a  q u e s t i o n n a i r e  d e s ig n e d  to  e l i c i t  cand id  f e e l i n g s  
and p e r s o n a l  r e a c t i o n s  ab o u t  th e  use  o f  w h i t e  n o i s e  as a t e a c h in g  t o o l . ^  
T h is  q u e s t i o n n a i r e  formed th e  b a s i s  of an  a t t i t u d e  p r o f i l e  f o r  each  
s u b j e c t ,  which c o u ld  be c o r r e l a t e d  w i th  s c o r e s  from th e  e v a l u a t i o n .
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P r e p a r a t i o n  o f  Tapes
I n  o r d e r  to  p r e p a r e  m a s te r  t a p e s  f o r  th e  e v a l u a t i o n  p r o c e d u r e s ,  
i t  was e s s e n t i a l  t h a t  each  e x e r c i s e  be  i n  p r e t e s t - p o s t t e s t  o r d e r .  For 
t h e  f i r s t  p h a s e  o f  th e  e x p e r im e n t ,  t h i s  was a c c o m p lish e d  d u r in g  th e  
a c t u a l  r e c o r d i n g  o f  s u b j e c t  r e s p o n s e s ,  s i n c e  p r e t e s t  and p o s t t e s t  were 
r e c o r d e d  w i t h i n  s e co n d s  of each  o t h e r .  However, f o r  t h e  se c o n d  p h a se  o f  
th e  e x p e r im e n t ,  t h e  p r e t e s t  v o c a l i z a t i o n s  w ere  on one t a p e  and th e  p o s t ­
t e s t  v o c a l i z a t i o n s  w ere  on a n o th e r — b e c a u s e  o f  t h e  10-w eek  i n t e r v a l  
b e tw een  t a p i n g s .  To make t h e  m a s te r  t a p e ,  i t  was n e c e s s a r y  t o  employ th e  
u s e  o f  t h r e e  t a p e  r e c o r d e r s  to  av o id  e x t e n s i v e  s p l i c i n g .  T h re e  T eac  ta p e  
decks  w ere  u sed  f o r  t h i s  p u r p o s e .  The p r e t e s t  was m ounted on one m achine 
and th e  p o s t t e s t  on a n o t h e r .  These  w ere  f e d  i n t o  a t h i r d  m ach ine  t o  make 
th e  combined m a s te r  t a p e .  F i n a l  e d i t i n g  o f  th e  t a p e s  was r e q u i r e d  to  
d e l e t e  e x t r a n e o u s  n o i s e ,  t o  c r e a t e  t im e l a p s e s ,  and to  add dub d u p l i c a t e s .
To a i d  r e c a l l  by t h e  e v a l u a t o r s ,  c o n s i s t e n t  t im e  l a p s e s  be tw een  
p r e t e s t - p o s t t e s t  and be tw een  s e t s  o f  e x e r c i s e s  w ere  d e s i r a b l e .  F o r  
P h a se  One, P a r t  I I ,  no t im e  l a p s e  was c r e a t e d  be tw een  th e  p r e t e s t  and 
p o s t t e s t  b e c a u s e  o f  t h e  n a t u r e  of t h e  e x p e r im e n ta l  d e s ig n .  For P h a se  One, 
P a r t  I ,  and P h a se  Two, a  s i l e n c e  o f  t h r e e  s e co n d s  was d e te rm in e d  on th e  
b a s i s  o f  t r i a l s  t o  be  an  optimum ti..iL l a p s e  b e tw een  p r e t e s t  and p o s t t e s t .  
Any lo n g e r  b r e a k  be tw een  v o c a l i z a t i o n s  made r e c a l l  more d i f f i c u l t  b e c a u se  
o f  f a d i n g  a u d i t o r y  memory. F o r  b o th  p h a s e s ,  t e n  s e co n d s  be tw een  e x e r c i s e  
com par isons  was deemed s u f f i c i e n t  f o r  t h e  e v a l u a t o r s  t o  s e l e c t  t h e i r  
an sw ers  and w r i t e  r e l e v a n t  comments. Dub d u p l i c a t e s  w ere  random ly  i n t e r ­
s p e r s e d  th ro u g h o u t  b o th  p h a s e s  as  a means o f  e s t i m a t i n g  th e  r e l i a b i l i t y  
o f  th e  j u d g e s '  e v a l u a t i o n s .
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In  o r d e r  to  f a m i l i a r i z e  th e  e v a l u a t o r s  w i th  th e  k in d s  o f  
d i s t i n c t i o n  th e y  needed  to  make, an  o r i e n t a t i o n  s e c t i o n  was in c lu d e d  on 
th e  P hase  One t a p e .  T h is  c o n s i s t e d  of p o s s i b l e  v a r i a t i o n s  o f  i n t o n a t i o n  
and q u a l i t y  as  th e y  m igh t a p p e a r  i n  th e  e v a l u a t i o n s .  R a th e r  obv ious  
exam ples p re c e d e d  exam ples i l l u s t r a t i n g  f i n e r  g r a d a t i o n s  of d i f f e r e n c e . ^
E v a lu a t io n  S h e e ts
E x p l i c i t  i n s t r u c t i o n s  accom panied th e  e v a l u a t i o n  s h e e t s . ^  The 
w r i t t e n  i n s t r u c t i o n s  were a l s o  in c lu d e d  a s  d ia lo g u e  on th e  t a p e s  so as 
t o  a f f o r d  a c l e a r  u n d e r s t a n d in g  o f  how each  s e c t i o n  o f  th e  e x p e r im e n t  
was t o  be e v a l u a t e d .  The e v a l u a t i o n  s h e e t s  were d iv id e d  i n t o  fo u r  
s e c t i o n s :  O r i e n t a t i o n ,  E v a l u a t io n  1, E v a lu a t io n  2, and E v a l u a t io n  3.
E v a l u a t io n  1 p e r t a i n e d  to  P hase  One, P a r t  1 , o f  t h e  e x p e r im e n t .
I t  was d e s ig n e d  to  s tu d y  th e  im m edia te  e f f e c t s  of w h i t e  n o i s e  masking
th ro u g h  com parison  o f  v o c a l i z a t i o n s ,  one w i th  th e  v a r i a b l e ,  and one 
w i t h o u t .  I n t o n a t i o n  and q u a l i t y  w ere  c o n s id e r e d  as s e p a r a t e  e n t i t i e s .
E v a lu a t io n  2 p e r t a i n e d  t o  Phase  One, P a r t  I I ,  o f  t h e  e x p e r im e n t .
I t  was d e s ig n e d  to  s tu d y  th e  e f f e c t s  o f  the  i n t r o d u c t i o n  o f  th e  w h ite
n o i s e  v a r i a b l e  a t  a random p o i n t  i n  th e  p e rfo rm a n c e  o f  a s e l e c t e d  melody. 
The e v a l u a t o r s  w ere a sk ed  to  i n d i c a t e  by m easure  number any n o t i c e a b l e  
change i n  v o c a l  p r o d u c t i o n .  A ga in ,  i n t o n a t i o n  and q u a l i t y  w ere  c o n s id e re d  
s e p a r a t e  e n t i t i e s .
E v a lu a t io n  3 p e r t a i n e d  to  P hase  Two o f  th e  e x p e r im e n t .  I t  was 
d e s ig n e d  to  t e s t  th e  e f f e c t i v e n e s s  o f  w h i t e  n o i s e  m asking  as  a  t e a c h in g  
t o o l .  A f t e r  h e a r i n g  s e t s  o f  e x e r c i s e s ,  t h e  e v a l u a t o r s  w ere  a sk ed  to
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compare th e  second  e x e r c i s e  t o  th e  f i r s t  i n  te rm s  o f  a c c e p t a b l e  v o c a l  
p r o d u c t i o n ; g r e a t  p r o g r e s s ,  c o n s i d e r a b l e  p r o g r e s s ,  some p r o g r e s s ,  same 
(no a p p a r e n t  d i f f e r e n c e ) ,  and w orse .
I n  e a c h  o f  th e  e v a l u a t i o n s ,  t h e  j u d g e s  w ere  e n c o u ra g e d  t o  w r i t e  
comments c o n c e r n in g  p e r c e i v a b l e  d i f f e r e n c e s  o t h e r  t h a n  i n t o n a t i o n  and 
q u a l i t y . A c o m p i la t io n  o f  t h e s e  comments i n d i c a t e d  w h e th e r  o r  n o t  th e  
e f f e c t s  o f  o t h e r  f a c t o r s  a p p e a re d  s i g n i f i c a n t .  I n  E v a l u a t io n s  1 and 3, 
a f t e r  h e a r i n g  and e v a l u a t i n g  each  s u b j e c t ' s  p e r fo rm a n c e ,  t h e  e v a l u a t o r s  
were a sked  to  r a t e  e a ch  s u b j e c t  i n  te rm s o f  v o c a l  com petence ;  b e g in n in g ,  
i n t e r m e d i a t e ,  o r  a d v a n ce d .
S e l e c t i o n  o f  E v a l u a t o r s
Ju d g e s  w ere  s e l e c t e d  as  r e p r e s e n t a t i v e  o f  t h r e e  ty p e s  o f  
m u s ic ia n s .  The c a t e g o r i e s  s e l e c t e d  w ere v o i c e  t e a c h e r s ,  p r o f e s s i o n a l  
m u s ic ia n s  ( n o n - v o i c e ) ,  and l a y  m u s i c ia n s .  A number o f  i n d i v i d u a l s
c o n s id e r e d  a c c e p t a b l e  i n  each  c a te g o ry  w ere  c o n ta c t e d  by l e t t e r ,
» 1 
i n q u i r i n g  a b o u t  t h e i r  w i l l i n g n e s s  to  p a r t i c i p a t e  a s  an  e v a l u a t o r .  Upon
a c c e p ta n c e ,  t h e y  w ere  s e n t  t a p e s  and e v a l u a t i o n  s h e e t s  w i t h  i n s t r u c t i o n s  
on how to  p r o c e e d . ^  I n  o r d e r  t o  e l i m i n a t e  b i a s  i n  c o n n e c t io n  w i t h  
e v a l u a t i o n  o f  t h e  t a p e s ,  t h e  e v a l u a t o r s  w ere  t o l d  t h a t  th e y  w ere  p a r t i c i ­
p a t i n g  i n  a s tu d y  o f  w h i t e  n o i s e  m ask ing , b u t  th ey  w ere  n o t  t o l d  of th e  
a c t u a l  n a t u r e  o f  th e  e x p e r im e n t .  Each c a te g o ry  c o n s i s t e d  o f  t h r e e  
j u d g e s ,  f o r  a  t o t a l  o f  n i n e .  A l l  ju d g e s  e v a lu a te d  a l l  s u b j e c t s .
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PRESENTATION AND ANALYSIS OF DATA
T h is  c h a p te r  p r e s e n t s  c o l l e c t e d  d a t a ,  s t a t i s t i c a l  p r o c e d u r e s ,  
a n a ly s e s ,  and f i n d i n g s .  A p r e l i m i n a r y  a n a l y s i s  s e c t i o n  p re c e d e s  the  
i n v e s t i g a t i o n  o f  each  o f  t h e  h y p o th e s e s  and t h e i r  r e l a t e d  q u e s t i o n s .
P hase  One
The f i r s t  p h a se  o f  t h e  s tu d y  was c o n c e rn e d  w i th  th e  im m ediate  
e f f e c t s  o f  th e  i n t r o d u c t i o n  o f  th e  w h i te  n o i s e  m ask ing  v a r i a b l e  and 
c o n s id e re d  as f o l l o w s :
P a r t  I :  S u b je c t s  were r e c o rd e d  s in g i n g  s p e c i f i c  e x e r c i s e s
t w ic e ,  once w i th  and once w i t h o u t  th e  a p p l i c a t i o n  
o f  w h i t e  n o i s e .
P a r t  I I :  S u b j e c t s  began s in g in g  a f a m i l i a r  melody i n  t h e i r
u s u a l  accustom ed  manner w i th  t h e  m asking  v a r i a b l e  
in t r o d u c e d  a t  a  random p o i n t .
P a r t s  I  and I I  w ere s u b je c t e d  to  a n a l y s i s  s e p a r a t e l y ,  due to 
p r o c e d u r a l  d i f f e r e n c e s  i n  th e  t r e a tm e n t  of th e  d a t a .
P r e l im in a ry  A n a ly s i s  o f  D ata  R e la t i n g  to  Im m ediate  E f f e c t s  of the  
White N o ise  V a r i a b l e ,  P a r t  I
The p r e l i m i n a r y  a n a l y s i s  of Phase One, P a r t  I ,  c o n s i s t e d  o f :
(1) d e te rm in in g  th e  c o r r e l a t i o n  betw een th e  two v a r i a b l e s ,  i n t o n a t i o n
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and q u a l i t y ,  (2) e s t i m a t in g  th e  r e l i a b i l i t y  o f  th e  j u d g e s '  p e r fo rm a n c e ,  
and, (3) e s t i m a t in g  th e  r e l i a b i l i t y  o f  th e  v o c a l  com petence r a t i n g  s c a l e .
The p r e - e x p e r i m e n t a l  t r i a l s  d e s c r ib e d  i n  C hap te r  I I I  d i s c l o s e d  
the  need to  examine th e  r e l a t i o n s h i p  between i n t o n a t i o n  and q u a l i t y  as 
dependen t v a r i a b l e s  i n  a s s e s s i n g  th e  e f f e c t  o f  w h i te  n o i s e  m asking  on 
v o c a l  p e r fo rm a n c e .  Data y i e l d e d  from th e  main s tu d y  on th e  c r i t e r i o n  
v a r i a b l e s  o b ta in e d  a c o r r e l a t i o n  c o e f f i c i e n t  of + .3 7 — u t i l i z i n g  th e  
P e a rso n  product-m om ent f o rm u la .  A su b seq u e n t  t e s t  o f  s i g n i f i c a n c e  
em ploying a  c o n v e rs io n  p r o c e d u r e  confirm ed  th e  l a c k  o f  d e p e n d en t  
r e l a t i o n s h i p  ( t  = 1 .59  w i t h  16 d . f . )  r e q u i r i n g  th e  c r i t e r i o n  v a r i a b l e s  
to  be c o n s id e r e d  s e p a r a t e l y  i n  s u b s e q u e n t  a n a ly s e s .
As s t a t e d  i n  C h a p te r  I I I ,  p r e c a u t i o n s  were t a k e n  i n  t h e  
p r e p a r a t i o n  of th e  e v a l u a t i o n  t a p e s  so t h a t  a m easure  o f  ju d g e  r e l i a b i l i t y  
cou ld  be o b t a i n e d .  The i n c l u s i o n  o f  dub d u p l i c a t e s  made p o s s i b l e  th e  
com pu ta tion  of p e r c e n ta g e  o f  c o r r e c t  r e s p o n s e s  f o r  each  ju d g e  and ju d g e  
type .  S in ce  th e  dubs p r o v id e d  a random c ro s s  s e c t i o n  o f  ju d g e  r e s p o n s e ,  
th e  r e l i a b i l i t y  of th e  ju d g e s  on th e  dubs was assumed as  i n d i c a t i v e  of 
an e s t i m a t e  of r e l i a b i l i t y  of th e  a c t u a l  e v a lu a t i o n  c o m p a r iso n s .  A nother  
e s t im a te  o f  i n d i v i d u a l  ju d g e  p e rfo rm a n c e  was o b ta in e d  by d e te r m in in g  the  
p e rc e n ta g e s  of modal ju d g e  ag reem en t  on th e  a c t u a l  e v a l u a t i o n  co m p a r iso n s .
The p e r c e n t  of c o r r e c t  r e s p o n s e s  on i n t o n a t i o n  f o r  each  ju d g e  and 
ju d g e  ty p e  i s  shown i n  T a b le  3. The low es t  p e r c e n ta g e  o f  c o r r e c t  r e s p o n s e  
a t t a i n e d  by a ju d g e  was 63.6%. The p r o b a b i l i t y  t h a t  a  j u d g e ,  w i th  an 
o p t io n  of t h r e e  c h o ic e s ,  would s c o r e  a t  l e a s t  63.6% c o r r e c t  r e s p o n s e s  by 
random g u e s s in g  i s  P < , . 0 5 . ^  S in c e  each ju d g e  s c o re d  a t  l e a s t  63.6% c o r r e c t
^Binomial probability distribution
44
r e s p o n s e s  on th e  d u b s ,  t h e  r e l i a b i l i t y  o f  each  ju d g e  was c o n s id e r e d  
a c c e p t a b l e .  C o n c u r r e n t ly ,  each  ju d g e  ty p e  exceeded  t h e  e s t a b l i s h e d  
a c c e p t a b l e  p e r c e n ta g e  of c o r r e c t  r e s p o n s e s ,  so  th e  j u d g e  t y p e s '  p e rfo rm ­
ances  w ere  c o n s id e r e d  r e l i a b l e  f o r  t h e  i n t o n a t i o n  v a r i a b l e .
The p e r c e n t  of c o r r e c t  r e s p o n s e s  on q u a l i t y  f o r  each  ju d g e  and 
ju d g e  ty p e  i s  shown i n  T a b le  4. The lo w e s t  p e r c e n ta g e  a t t a i n e d  by a 
ju d g e  was 54.5%. The p r o b a b i l i t y  t h a t  a ju d g e  would s c o r e  54.5% c o r r e c t  
r e s p o n s e s  by random g u e s s in g  i s  P > . 0 5 . ^  S in c e  ju d g e  O 's  p e r c e n ta g e  of 
ju d g e  a g re e m e n t  c o u ld  have  been  a c h ie v e d  on th e  b a s i s  o f  c h a n c e ,  h i s  
r e s p o n s e s  w ere  r e j e c t e d  from  f u r t h e r  a n a l y s i s  on th e  q u a l i t y  p o r t i o n  of
Phase  One, P a r t  I .  A l l  o t h e r  j u d g e s  exceeded  a c c e p t a b l e  l e v e l s  of
c o r r e c t  r e s p o n s e s .  F u r th e rm o re ,  e ach  ju d g e  ty p e  e x c ee d e d  th e  e s t a b l i s h e d  
a c c e p t a b l e  p e r c e n ta g e  o f  c o r r e c t  r e s p o n s e s  (63.6% ). T h e r e f o r e ,  th e  ju d g e  
t y p e s '  p e r fo rm a n c e s  w ere c o n s id e r e d  r e l i a b l e  f o r  t h e  q u a l i t y  v a r i a b l e .
The o v e r a l l  r e l i a b i l i t y  o f  ju d g e  p e rfo rm a n c e  on P h a s e  One, P a r t  I ,  
was assumed by a v e ra g in g  th e  ju d g e  ty p e s  on b o th  v a r i a b l e s ,  i n t o n a t i o n  
and q u a l i t y .  The mean c o r r e c t  r e s p o n s e  f o r  P h a se  One, P a r t  I  (85.8%) 
was above th e  a c c e p t a b l e  l e v e l  (63 .6% );  t h e r e f o r e ,  t h e  o v e r a l l  ju d g e  
p e rfo rm a n c e  was c o n s id e r e d  r e l i a b l e .
S in c e  t h e r e  was no b a s i s  f o r  r i g h t  o r  wrong r e s p o n s e s  on th e  
a c t u a l  e v a l u a t i o n  q u e s t i o n s ,  an  e s t i m a t e  o f  i n d i v i d u a l  ju d g e  p e rfo rm an ce  
co u ld  be o b s e rv e d  th ro u g h  modal J u d g e  a g re e m e n t .  T h a t  i s ,  e ach  j u d g e ' s  
r e s p o n s e  was compared to  th e  o t h e r  j u d g e s  on th e  a c t u a l  e v a l u a t i o n
a n sw e rs .  Modal ju d g e  a g reem en t  was computed s e p a r a t e l y  f o r  i n t o n a t i o n
and q u a l i t y  (T a b le s  5 and 6 ) .
^Binomial probability distribution
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T a b le  3. P e r c e n t a g e  o f  C o r r e c t  R esponse  on Dubs f o r  J u d g e s  and Ju d g e  
Types i n  P h a se  One, P a r t  I  ( I n t o n a t i o n )
Type
J u d g e s
Type 11^ 
Ju d g e s
Type I I l 3  
J u d g e s
A 100.0% M 1 0 0 . 0% X 63.6%
B 81.8% N 90.9% Y 90.9%
C 72.7% 0 63.6% Z 90.9%
Type means 84.8% 84.8% 81.8%
T a b le  4. P e r c e n t a g e  o f  C o r r e c t  R esponse  on Dubs 
Types i n  P h a se  One, P a r t  I  ( Q u a l i t y )
f o r  Ju d g e s  and Ju d g e
Type I Type I I Type I I I
J u d g e s Ju d g e s Jud g es
A 90.9% M 1 0 0 . 0% X 63.6%
B 100.0% N 100.0% Y 100.0%
C 90.9% 0 54.5% Z 90.9%
Type means 93.9% 84.8% 84.8%
^ P r o f e s s i o n a l  v o i c e  t e a c h e r s  
2
P r o f e s s i o n a l  n o n -v o ic e  m u s ic ia n s
3
Lay m u s ic ia n s
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T a b le  5. P e r c e n ta g e  o f  Modal Judge  Agreem ent on A c tu a l  E v a lu a t io n  
f o r  P hase  One, P a r t  I  ( I n t o n a t i o n )
Type I  
Judges
Type I I  
Ju d g es
Type I I I  
Judges
A 88.2% M 92.9% X 10.6%
B 92.9% N 87.1% Y 83.5%
C 85.9% 0 88 . 2% Z 88.2%
Type means 89.0% 89.4% 60.8%
T a b le  6 . P e r c e n ta g e  o f  Modal Judge  Agreem ent 
f o r  P h a se  One, P a r t  I  ( Q u a l i ty )
on A c tu a l  E v a lu a t io n
Type I Type I I Type I I I
Judges Judges Ju d g es
A 81.2% M 76.7% X 68.2%
B 68,2% N 67.1% Y 82.3%
C 60.0% 0 56.7% Z 69.4%
Type means 69.8% 6 6 . 8% 73.3%
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As shown in  T ab le  5, ju d g e  X ' s  modal ju d g e  ag reem en t  was 
s i g n i f i c a n t l y  lower th a n  th e  o t h e r  j u d g e s .  From X 's  comments on the  
e v a l u a t i o n  s h e e t ,  i t  was e v id e n t  t h a t  he d id  n o t  u n d e rs ta n d  th e  p ro ce d u re  
i n v o lv i n g  i n t o n a t i o n .  His a c c e p t a b l e  p e rfo rm ance  on a l l  o t h e r  p o r t i o n s  
o f  th e  e v a l u a t i o n  s u p p o r t s  t h i s  c o n te n t io n .  Judge  X 's  e v a lu a t i o n s  were 
th u s  e l i m i n a t e d  from th e  a n a l y s i s  of th e  i n t o n a t i o n  s e c t i o n  o f  Phase One, 
P a r t  I .
O r i g i n a l l y ,  v o c a l  competence was to  be c o n s id e r e d  as  a 
c o n t r o l l a b l e  v a r i a b l e .  R a t in g  s c a l e s  were in c lu d e d  i n  Phase  One,
P a r t  I ,  and Phase  Two, so  t h a t  a  l e v e l  of competence f o r  each  s u b je c t  
c o u ld  be o b t a in e d .  However, s i n c e  th e  r a t i n g  was d ep en d en t  on the  
s u b j e c t i v e  o p in io n  of each  j u d g e ,  t h e r e  was no way of d e te rm in in g  a 
" c o r r e c t "  r e s p o n s e .  Modal ju d g e  ag reem en t  p ro v id e d  th e  o n ly  method of 
d e te r m in in g  th e  l e v e l  o f  com petence . S in c e  modal ju d g e  ag reem en t a lone  
was n o t  deemed s u f f i c i e n t  in  e s t a b l i s h i n g  r e l i a b i l i t y ,  th e  competence 
l e v e l  o f  s u b j e c t s  was dropped  from  f u r t h e r  a n a l y t i c a l  c o n s i d e r a t i o n .
In  summary, w ith  the  e x c e p t io n  of th e  two i n s t a n c e s  n o te d ,  th e  
j u d g e s ,  ju d g e  ty p e s ,  and t h e i r  o v e r a l l  p e rfo rm ance  was c o n s id e re d  
r e l i a b l e .  The independence  o f  i n t o n a t i o n  and q u a l i t y  h i n t e d  a t  in  the  
p r e - e x p e r i m e n t a l  t r i a l s  was c o n f i rm e d ,  and j u s t i f i e d  th e  d i s t i n c t i o n  
made be tw een  th e s e  v o c a l  c h a r a c t e r i s t i c s .  The j u d g e s '  p e rfo rm an ce  on 
th e  v o c a l  competence r a t i n g  was c o n s id e r e d  u n r e l i a b l e  and was dropped 
from  f u r t h e r  c o n s i d e r a t i o n .
The A n a ly s i s  of Data R e la t i n g  to  th e  Immediate E f f e c t s  of th e  White 
N o ise  V a r ia b l e ,  P a r t  I
The f i r s t  n u l l  h y p o th e s i s  o f  th e  s tu d y  s t a t e s ;  T he re  w i l l
be no d i f f e r e n c e  when comparing th e  s tu d e n t  s i n g e r s '  u s u a l  v o c a l i z a t i o n
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t o  v o c a l i z a t i o n  w i th  th e  in d e p e n d e n t  v a r i a b l e  o f  w h i te  n o i s e  
m asking .
The a n a l y s i s  o f  P hase  One, P a r t  I ,  c o n s i s t e d  o f  t e s t i n g  the  
f i r s t  h y p o t h e s i s ,  and e x p lo r i n g  t h r e e  r e l a t e d  q u e s t i o n s .  The v o c a l  
c h a r a c t e r i s t i c s ,  i n t o n a t i o n  and q u a l i t y ,  were a n a ly z e d  s e p a r a t e l y ,  
due to  th e  l a c k  of d ependen t  r e l a t i o n s h i p  i n d i c a t e d  i n  t h e  p r e l im in a r y  
a n a l y s i s .  To t e s t  th e  h y p o t h e s i s ,  t h e  d a ta  were a n a ly z e d  by a c h i -  
s q u a re  t e s t .
As n o te d  i n  T a b le s  7 and 8 , t h e  v a r i a b l e  e f f e c t s  f o r  i n t o n a t i o n  
and q u a l i t y  o b t a in e d  c h i - s q u a r e  v a lu e s  of 581 .10  and 2 5 8 .7 6 ,  r e s p e c ­
t i v e l y ,  i n d i c a t i n g  a s i g n i f i c a n t  d i f f e r e n c e  i n  th e  i n t o n a t i o n  and 
q u a l i t y  of s i n g e r s  when com paring  unmasked w ith  w h i te  n o i s e  masking 
p e rfo rm ance  l e v e l s .  The n u l l  h y p o t h e s i s  was th u s  r e j e c t e d .
In  a d d i t i o n  to  e x p lo r i n g  th e  e f f e c t  o f  th e  w h i t e  n o i s e  v a r i a b l e ,  
the  p o s s i b i l i t y  t h a t  o t h e r  v a r i a b l e s  cou ld  a f f e c t  th e  s u b j e c t s '  p e r f o r ­
mance was c o n s id e r e d :
1. I s  t h e r e  any s i g n i f i c a n t  d i f f e r e n c e  be tw een  th e  fo u r  
s e l e c t i o n s ^  used?
2. I s  t h e r e  any s i g n i f i c a n t  d i f f e r e n c e  be tw een  th e  t h r e e  
ju d g e  ty p es  i n  t h e i r  r a t i n g  of th e  s u b j e c t s ’ v o c a l i z a t i o n ?
3. What, i f  any , i s  t h e  i n t e r a c t i o n  e f f e c t  be tw een  s e l e c t i o n s  
and ju d g e  types?
To s tu d y  th e  q u e s t i o n s ,  t h e  d a ta  were a n a ly z e d  s e p a r a t e l y  
f o r  i n t o n a t i o n  and q u a l i t y  by a  t w o - f a c to r  a n a l y s i s  o f  v a r i a n c e .
^ In c lu d e s  t h r e e  e x e r c i s e s  and a p o r t i o n  of l i t e r a t u r e
49
T a b le  7. C h i-S q u a re  T e s t  Comparing F requency  o f  S tu d e n t  Response
to E x p e c te d  R esponse ( I n t o n a t i o n )
P r e f e r e n c e ( f o  -  f t ) '
C a tego ry fo f t ( f o  -  f t ) ( f o  -  f t ) 2 f t
B e t t e r 6 144 -1 3 8 19044 1 3 2 .2 5
Same 47 144 -  97 9409 6 5 .3 4
Worse 379 144 235 55225 383 .51
= 5 8 1 .1 0
T a b le  8 . C h i -S q u a re  T e s t  Comparing F req u en cy  o f  S tu d e n t  R esponse  
to  E x p e c te d  R esponse  ( Q u a l i ty )
P r e f e r e n c e
C atego ry fo f t ( f o  -  f t ) ( f o  -  f t ) ^
( f o  -  f t ) '
f t
B e t t e r 18 144 -126 15876 1 10 .25
Same 125 144 -  19 361 2 .5 1
Worse 289 144 145 21025 146 .00
= 2 5 8 .7 6
50
a s  d e s c r i b e d  by L l . ^  A summary o f  t h e  d a t a  i s  shown i n  T a b le s  9
and 1 0 .
Main e f f e c t s . F o r  t h e  s e l e c t i o n s  e f f e c t ,  t h e  o b t a in e d  
F - r a t i o s  w e re  .045  and 1 .3 0  f o r  i n t o n a t i o n  and q u a l i t y ,  r e s p e c t i v e l y .  
The o b t a i n e d  r a t i o s  i n d i c a t e  t h a t  t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  
be tw e en  t h e  t h r e e  ty p e s  o f  e x e r c i s e s  and  l i t e r a t u r e  f o r  e i t h e r  
c r i t e r i o n  v a r i a b l e .  C oncern ing  q u e s t i o n  two, t h e  o b t a i n e d  F - r a t i o  
(F = 3 .8 3 )  f o r  i n t o n a t i o n  ex ceeded  t h e  c r i t i c a l  v a l u e  o f  F a t  t h e  
.025  l e v e l .  F o r  q u a l i t y ,  th e  o b t a i n e d  F - r a t i o  (F = 7 .6 4 )  exceeded  
chance  o c c u r r e n c e  a t  t h e  .005  l e v e l .  The a n a l y s i s  i n d i c a t e s  t h a t  t h e r e  
was a  s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  ju d g e  t y p e s '  r e s p o n s e s  t o  th e  
l i s t e n i n g  exam ples f o r  b o th  i n t o n a t i o n  and q u a l i t y .
I n t e r a c t i o n  e f f e c t . The i n t e r a c t i o n  o f  " s e l e c t i o n  x ju d g e  
ty p e s "  d i s c l o s e d  F - r a t i o s  o f  .4 8 8  and 1 .0 4  f o r  t h e  c r i t e r i o n  v a r i a b l e s .  
The a n a l y s i s  i n d i c a t e s  t h a t  t h i s  i n t e r a c t i o n  was n o t  s i g n i f i c a n t  a t  
any l e v e l  o f  a c c e p t a b i l i t y  f o r  e i t h e r  i n t o n a t i o n  and q u a l i t y .
F i n d i n g s . The a n a l y s i s  o f  v a r i a n c e  u se d  t o  i n v e s t i g a t e  th e  
t h r e e  q u e s t i o n s  y i e l d e d  no s i g n i f i c a n t  d i f f e r e n c e  f o r  s e l e c t i o n s .  The 
o b t a i n e d  F - r a t i o s  (F = 3 .8 3  f o r  i n t o n a t i o n ,  and F = 7 .6 4  f o r  q u a l i t y )  
f o r  t h e  j u d g e  ty p e s  e f f e c t ,  how ever ,  shows th e  p r e s e n c e  o f  a  m e a su ra b le  
d i f f e r e n c e  i n  th e  r e s p o n s e  p a t t e r n s  e x h i b i t e d  by t h e  j u d g e  t y p e s .  
C o n c e rn in g  th e  t h i r d  q u e s t i o n ,  t h e  a n a l y s i s  i n d i c a t e s  t h a t  t h e  
" s e l e c t i o n  x j u d g e  ty p e s "  i n t e r a c t i o n  was n o t  s i g n i f i c a n t .
^Jerom e C, R. L i ,  S t a t i s t i c a l  I n f e r e n c e  I  (Ann A rb o r :  _ Edwards 
B r o t h e r s ,  I n c . ,  1964), pp .  355 -66 .
51
T a b le  9. A n a ly s i s  of V a r ia n c e  o f  
( I n t o n a t i o n )
S e l e c t i o n s and Judge  Types
Source  o f  
V a r i a t i o n
Sum of 
Squares d . f .
Mean
Squares F - R a t io
R e p l i c a t i o n s 9.1343 17
S e l e c t i o n s ^ .0509 3 .01697 .045
Judge  Types 2 .28843 2 1.44215 3 .8 3  *
S e l e c t i o n s  x 
Judge  Types 1 .1018 6 .18363 .488
E r ro r 76 .7223 204 .37609
^ I n c lu d e s  e x e r c i s e s  and a 
* S i g n i f l e a n t  a t  th e  .025
p o r t i o n  o f  
l e v e l
l i t e r a t u r e
T a b le  10. A n a ly s i s  o f  V a r ia n c e  of S e l e c t i o n s  
( Q u a l i ty )
and Judge  Types
Source  o f  
V a r i a t i o n
Sum of 
S quares d . f .
Mean
S quares F - R a t io
R e p l i c a t i o n s 20 .412 17
S e l e c t i o n s ^ 2 .495 3 .83167 1 .3 0
Judge  Types 9.7866 2 4.89330 7 .64*
S e l e c t i o n s  x 
Judge  Types 3 .9911 6 .66518 1 .0 4
E r r o r 130.7223 204 .64080
I n c l u d e s  e x e r c i s e s  and a  p o r t i o n  o f  l i t e r a t u r e  
* S i g n i f i c a n t  a t  th e  .005  l e v e l
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Due t o  th e  s i g n i f i c a n c e  o f  t h e  o b ta in e d  F - r a t i o s  f o r  ju d g e  ty p e s  
as  i n d i c a t e d  i n  th e  a n a l y s i s  o f  v a r i a n c e  f o r  b o th  i n t o n a t i o n  and q u a l i t y ,  
D u n c a n 's  new m u l t i p l e - r a n g e  t e s t  was a p p l i e d  t o  t h e  mean ty p e  r a t i n g s  to  
d e te r m in e  which s p e c i f i c  ju d g e  ty p e s  d i f f e r e d  s i g n i f i c a n t l y  from  th e  
o t h e r s . ^  F o r  i n t o n a t i o n .  Type I  j u d g e s  d i f f e r e d  s i g n i f i c a n t l y  from 
Types I I  and I I I  i n  r e s p o n s e  t o  p e r c e i v e d  d i f f e r e n c e s  i n  unmasked- 
masked co m p a r iso n s .  Types I I  and I I I ,  however, d id  n o t  d i f f e r  s i g n i f i ­
c a n t l y  from one a n o th e r .  A c o m p a r iso n  o f  mean ty p e  r a t i n g s  f o r  q u a l i t y  
show t h a t  each  o f  t h e  t h r e e  ju d g e  ty p e s  d i f f e r e d  s i g n i f i c a n t l y  from one 
a n o t h e r .  T hese  d a t a  a r e  p r e s e n t e d  i n  summary form  i n  T a b le s  11 and 12.
P r e l i m i n a r y  A n a ly s i s  o f  D a ta  R e l a t i n g  to  Imm ediate E f f e c t s  o f  th e  
W hite  N o ise  V a r i a b l e ,  P a r t  I I
The p r e l i m i n a r y  a n a l y s i s  o f  P h a se  One, P a r t  I I ,  c o n s i s t e d  of 
e s t i m a t i n g  th e  r e l i a b i l i t y  of t h e  j u d g e s '  p e r fo rm a n c e .  I n c o m p le te  ju d g e  
r e s p o n s e ,  i n  a d d i t i o n  t o  an  a l r e a d y  s m a l l  number o f  c o l l e c t e d  sa m p le s ,  
made a c o r r e l a t i o n  s tu d y  be tw een  i n t o n a t i o n  and q u a l i t y ,  m e a n in g le s s ,  so  
a d e t e r m i n a t i o n  o f  th e  r e l a t i o n s h i p  be tw een  th e  two v a r i a b l e s  was n o t  
u n d e r ta k e n .
As i n  P a r t  I ,  t h e  p e r c e n ta g e  o f  c o r r e c t  r e s p o n s e  f o r  ju d g e  ty p e s  
was computed from  th e  dub d u p l i c a t e s .  However, i n d i v i d u a l  ju d g e  
p e r c e n ta g e s  w ere  n o t  computed on t h i s  e v a l u a t i o n  b e c a u s e  o f  t h e  sm a l l  
number of dubs (n  = 2 ) .  A c c e p ta b le  r e l i a b i l i t y  o f  th e  i n d i v i d u a l  
j u d g e s ,  how ever, was i n f e r r e d  from  t h e i r  a c c e p t a b l e  p e r fo rm a n c e  on
James L. B run ing  and B. L . K i n t z ,  C o m p u ta t io n a l  Handbook of 
S t a t i s t i c s  (G lenview , I l l i n o i s ;  S c o t t ,  Foresman and Company, 1968) ,  
pp .  1 1 5 -7 .
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T a b le  11. D u n can 's  New M u l t ip le -R a n g e  T e s t  A p p l ied  t o  Judge  
Types ( I n t o n a t i o n )
Means
Compared D i f f e r e n c e SSR C o n c lu s io n
I I - I 1 .1 .420 S i g n i f i c a n t *
I I - I I I .27 .398 Not s i g n i f i c a n t
I I I - I .84 .398 S i g n i f i c a n t *
* S i g n i f l e a n t  a t  t h e  .05  l e v e l
T a b le  12. Duncan 
Types
' s  New M u l t ip le -R a n g e  T e s t  A pp lied  
( Q u a l i t y )
to  Ju d g e
Means
Compared D i f f e r e n c e SSR C o n c lu s io n
I I - I I I 2 .0 5 .555 S i g n i f i c a n t *
I I - I 1 .3 4 .526 S i g n i f i c a n t *
I - I I I .71 .526 S i g n i f i c a n t *
^ S i g n i f i c a n t  a t  th e  .05  l e v e l
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Phase One, P a r t  I ,  s i n c e  t h e  same k in d s  o f  l i s t e n i n g  d i s c r i m i n a t i o n  
were in v o lv e d .
Mean j u d g e  ty p e  c o r r e c t  r e s p o n s e s  were r e s p e c t i v e l y ,  66.7%,
75%, and 100%, a l l  above t h e  a c c e p t a b l e  p e r c e n ta g e  l e v e l  (63 .6% ), as  
e s t a b l i s h e d  i n  P h ase  One, P a r t  I .  The o v e r a l l  r e l i a b i l i t y  o f  ju d g e  
p e rfo rm an ce  on P h ase  One, P a r t  I I  (80.6%) was e s t i m a t e d  by a v e ra g in g  
th e  p e r c e n ta g e  o f  c o r r e c t  r e s p o n s e s  f o r  a l l  ju d g e  t y p e s .  Ju d g e  
pe rfo rm an ce  was c o n s id e r e d  r e l i a b l e  w i th  80.6% mean c o r r e c t  r e s p o n s e  
on th e  dubs .  One j u d g e ' s  r e s p o n s e s  w ere  n o t  in c lu d e d  b e c a u s e  a 
s i g n i f i c a n t  number o f  r e s p o n s e s  w ere  l e f t  unansw ered .
The A n a ly s i s  o f  D a ta  R e l a t i n g  to  Im m edia te  E f f e c t s  of t h e  W hite  
N o ise  V a r i a b l e ,  P a r t  I I
The s e co n d  n u l l  h y p o th e s i s  o f  t h e  s tu d y  s t a t e s :  T h e re  w i l l  be
no d i f f e r e n c e  i n  t h e  s tu d e n t  s i n g e r s '  v o c a l  p r o d u c t i o n  when th e  in d e p e n ­
d en t  v a r i a b l e  o f  w h i t e  n o i s e  i s  i n t r o d u c e d  d u r in g  th e  s i n g i n g  o f  a  
s t a n d a r d  p i e c e  o f  v o c a l  l i t e r a t u r e .
The a n a l y s i s  o f  P h ase  One, P a r t  I I ,  was c o n c e rn e d  w i t h  t e s t i n g  
th e  second  h y p o t h e s i s .  To t e s t  t h e  h y p o t h e s i s ,  t h e  d a t a  w ere  a n a ly z e d  
by a c h i - s q u a r e  t e s t .  The o b ta in e d  c h i - s q u a r e ,  *X^  = 2 4 0 .9 8 ,  f o r  th e  
in d ep e n d e n t  v a r i a b l e  e f f e c t  was s i g n i f i c a n t .  The s t a t i s t i c a l  e v id e n c e ,  
p ro v id e d  i n  T a b le  13, s u p p o r t s  t h e  s eco n d  h y p o th e s i s  o f  t h e  s tu d y .  The 
o b ta in e d  c h i - s q u a r e  i n d i c a t e s  t h a t  t h e  ju d g e s  w ere  a b le  to  d e t e c t  th e  
p o i n t  o f  v a r i a b l e  i n t r o d u c t i o n  i n  te rm s  o f  p e r c e i v a b l e  d i f f e r e n c e s  i n  
t h e  s u b j e c t s '  v o c a l i z a t i o n .
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T a b le  13. A C h i-S q u a re  T e s t  t o  D e te rm in e  th e  J u d g e ' s  A b i l i t y  
t o  D e t e c t  th e  P o i n t  o f  V a r i a b l e  I n t r o d u c t i o n
J u d g e ' s
R esponse f o f t ( f o  -  f t ) ( fo  -  f t ) ^
( fo  -  f t ) =
f t
C o r r e c t 56 9 .7 + 4 6 .3 2143 .7 221.00
I n c o r r e c t 61 107 .3 - 4 6 . 3 2143.7 19 .98
' t }  = 240 .98
P h a s e  Two
The se co n d  p h a se  o f  t h e  s t u d y  was c o n c ern e d  w i th  t h e  c u m u la t iv e  
e f f e c t  o f  t h e  w h i te  n o i s e  m ask ing  v a r i a b l e  o v e r  a  10-week p e r i o d .  Sub­
j e c t s  w ere  random ly  a s s ig n e d  t o  f o u r  g r o u p s ,  c o n s i s t i n g  o f  t h r e e  
e x p e r i m e n t a l  g ro u p s  and one c o n t r o l  g ro u p .
P r e l i m i n a r y  A n a ly s i s  o f  D a ta  R e l a t i n g  to  C um ula t ive  E f f e c t s  of 
t h e  W hite  N o is e  V a r ia b l e
The p r e l i m i n a r y  a n a l y s i s  o f  P h a s e  Two c o n s i s t e d  o f  e s t i m a t i n g  
th e  r e l i a b i l i t y  o f  th e  v o c a l  com petence  r a t i n g  s c a l e ,  an d ,  e s t i m a t i n g  
th e  r e l i a b i l i t y  o f  th e  j u d g e s '  p e r f o r m a n c e .  As p r e v i o u s l y  s t a t e d  i n  th e  
p r e l i m i n a r y  a n a l y s i s  s e c t i o n  f o r  P h a s e  One, P a r t  I ,  t h e  v o c a l  competence 
r a t i n g  was v iew ed  a s  u n r e l i a b l e  and  th u s  was n o t  a n a ly z e d .
The p e r c e n ta g e  o f  c o r r e c t  r e s p o n s e  f o r  each  ju d g e  and ju d g e  
ty p e  was computed from  th e  d u b s ,  and t h e  r e l i a b i l i t y  o f  t h e  j u d g e s '  
p e r fo rm a n c e  was e s t i m a t e d .  The d a t a  i s  shown i n  T a b le  14.
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The p r o b a b i l i t y  t h a t  a  j u d g e ,  w i t h  an o p t io n  o f  f i v e  c h o ic e s ,  
would s c o r e  a t  l e a s t  54.5% c o r r e c t  r e s p o n s e s  by random g u e s s in g  i s  
P < . 0 5 .  S in c e  each  ju d g e  s c o re d  a t  l e a s t  54.5% c o r r e c t  r e s p o n s e s  on th e  
d ubs ,  t h e  r e l i a b i l i t y  o f  each  ju d g e  was c o n s id e r e d  a c c e p t a b l e .  S in c e  
ju d g e  ty p e  means and th e  o v e r a l l  mean p e r c e n ta g e  o f  c o r r e c t  r e s p o n s e  
(75.8%) e x c e e d e d  th e  a c c e p t a b l e  l e v e l  ( P < . 0 5 ) ,  t h e  ju d g e  ty p e s  and th e  
t o t a l  j u d g e  p e rfo rm a n c e  on P hase  Two w ere  c o n s id e r e d  s u f f i c i e n t l y  
r e l i a b l e .
M odal o b s e rv e r  ag reem en t  f o r  t h e  i n d i v i d u a l  ju d g e s  i n  P h a s e  Two, 
a s  shown i n  T a b le  15, r e v e a l e d  no s i g n i f i c a n t  p a t t e r n s  o f  d e v i a n t  ju d g e  
r e s p o n s e  so  a l l  ju d g e s  were i n c l u d e d  i n  a l l  f u r t h e r  a n a l y s e s .
The A n a ly s i s  o f  D ata  R e la t i n g  t o  C u m u la t iv e  E f f e c t s  o f  t h e  W hite  
N o ise  V a r i a b l e
The t h i r d  n u l l  h y p o th e s i s  o f  t h e  s tu d y  s t a t e s :  T h e re  w i l l  be  
no d i f f e r e n c e  i n  th e  mean e v a l u a t i o n  s c o r e s  o f  s t u d e n t  s i n g e r s  who w ere 
random ly a s s i g n e d  to  each  of f o u r  p e d a g o g ic a l  t r e a tm e n t  g ro u p s  in v o lv e d  
i n  th e  s t u d y .  P e r t i n e n t  q u e s t i o n s  a r e  l i s t e d  as  f o l l o w s :
1. I s  t h e r e  any s i g n i f i c a n t  d i f f e r e n c e  be tw een  t h e  f o u r  
s e l e c t i o n s  used?
2. I s  t h e r e  any s i g n i f i c a n t  d i f f e r e n c e  betw een t h e  t h r e e  
ju d g e  ty p e s  i n  t h e i r  r a t i n g  o f  th e  s u b j e c t s '  v o c a l i z a t i o n ?
3. What, i f  any , a r e  t h e  i n t e r a c t i o n  e f f e c t s  o f  t h e  t h r e e  
t e s t e d  v a r i a b l e s — t r e a t m e n t s ,  s e l e c t i o n s ,  and ju d g e  ty p e s ?
4. I s  t h e r e  any s i g n i f i c a n t  d i f f e r e n c e  be tw een  t h e  s t a n d a r d  
d e v i a t i o n s  o f  each  g roup?
5. I s  t h e r e  any s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  s u b j e c t s '  
mean s c o r e  v a lu e s  due t o  a g e  o r  s e x  f a c t o r s ?
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T a b le  14. P e r c e n ta g e  o f  C o r r e c t  Response on Dubs f o r  Ju d g e s  
and  Ju d g e  T ypes on Phase  Two
Type I  
Ju d g e s
Type I I  
Judges
Type I I I  
Ju d g e s
A 81.8% M 90.9% X 72.7%
B 54.5% N 63.6% Y 90.9%
C 72.7% 0 81.8% Z 72.7%
Type means 69.7% 78.8% 78.8%
T a b le  15. P e r c e n t a g e  o f  Modal O b se rv e r  A greem ent 
E v a l u a t io n  f o r  Judges  and Ju d g e  Types
on A c tu a l  
i n  P hase  Two
Type I  
Ju d g e s
Type I I  
Judges
Type I I I  
Ju d g e s
A 62.3% M 71.0% X 56.5%
B 62.3% N 66.7% Y 62.3%
C 66.7% 0 73.9% Z 60.9%
Type means 63.8% 70.5% 59.9%
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6 . I s  t h e r e  any s i g n i f i c a n t  d i f f e r e n c e  i n  mean s c o r e s  due 
to  th e  s u b j e c t s '  a t t i t u d e  tow ard  th e  e x p e r im e n t?
To t e s t  th e  h y p o t h e s i s  and th e  f i r s t  t h r e e  q u e s t i o n s ,  t h e  d a t a  
w ere a n a ly z e d  by a 4 x 4 x  3 f a c t o r i a l  a n a l y s i s  o f  v a r i a n c e  a d a p te d  
from  L i . ^  The s t a t i s t i c a l  summary r e l e v a n t  to  th e  t h i r d  h y p o th e s i s  i s  
shown i n  T ab le  16.
Main e f f e c t s . As shown i n  T a b le  16, th e  o b t a i n e d  F - r a t i o s  
(F = 3 .03 )  f o r  th e  t r e a tm e n t  e f f e c t  exceeded  th e  c r i t i c a l  v a lu e  o f  F a t  
th e  .0 5  l e v e l .  The n u l l  h y p o t h e s i s  was th u s  r e j e c t e d .  Mean e v a l u a t i o n  
s c o r e s  and s t a n d a r d  d e v i a t i o n s  f o r  each  t r e a tm e n t  g roup a r e  shown i n  
T a b le  17.
The d i f f e r e n c e s  i n  mean e v a l u a t i o n  s c o re s  be tw een  s e l e c t i o n s  
p roduced  an F - r a t i o  o f  5 .4 2 ,  a  r a t i o  beyond th e  c r i t i c a l  v a lu e  o f  F a t  
th e  .005 l e v e l .  The a n a l y s i s  o f  ju d g e  t y p e s ,  how ever, was n o t  
s i g n i f i c a n t  (F = 1 .3 3 ) .
I n t e r a c t i o n  e f f e c t . The i n t e r a c t i o n  o f  " s e l e c t i o n  x ju d g e  
ty p e s "  d i s c l o s e d  an F - r a t i o  of 3 .2 2 .  S in c e  th e  o b t a i n e d  F - r a t i o  exceeds  
t h e  c r i t i c a l  v a lu e  a t  th e  .01  l e v e l ,  t h e  s i g n i f i c a n c e  o f  t h e  i n t e r a c t i o n  
can be  a c c e p te d .  None o f  t h e  o t h e r  i n t e r a c t i o n s  a p p ro a c h e d  s t a t i s t i c a l  
s i g n i f i c a n c e .
F i n d in g s . The s t a t i s t i c a l  e v id e n c e  l i s t e d  i n  T a b le  16 s u p p o r t s  
th e  t h i r d  h y p o th e s i s  of t h e  s tu d y .  Mean s c o r e  d i f f e r e n c e s  betw een 
t r e a tm e n t  groups (F = 3 .0 3 )  w ere  s i g n i f i c a n t  a t  th e  .05  l e v e l ,  i n d i c a t i n g  
t h a t  t h e r e  were m e a su ra b le  d i f f e r e n c e s  i n  th e  d e g re e  o f  p r o g r e s s  of th e
^Jerome C. R. L i ,  S t a t i s t i c a l  I n f e r e n c e  I I  (Ann A rbo r :  Edwards
B r o t h e r s ,  I n c . ,  1964), pp .  502-20 .
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T a b le  16. A 4 x  4 x  3 F a c t o r i a l  A n a ly s i s  o f  V a r ia n c e  o f  Mean 
E v a lu a t io n  S c o re s  on P h a se  Two
Source  of 
V a r i a t i o n
Sum of 
S q u a res d . f .
Mean
S q u ares F -R a t io
S u b je c t s 41 .1916 4
T re a tm e n ts 4 4 .833 3 1 4 .944 3 .03*
S e lec t io n s® 8 0 .183 3 26 .728 5.42***
Ju d g e  Types 13 .125 2 6 .5625 1 .33
T re a tm e n ts  x 
S e l e c t io n s 16 .650 9 1 .8500 .038
T re a tm e n ts  x 
Judge  Types 29 .6 5 8 6 4.9430 1 .00
S e l e c t i o n s  x 
Judge  Types 95 .142 6 15.857 3 .22**
T re a tm e n ts  x 
Judge  Types x 
S e l e c t io n s 3 2 .8 2 5 18 1 .8236 .370
E r ro r 946 .800 192 4 .93125
^ In c lu d e s e x e r c i s e s and  a  p o r t i o n  o f  l i t e r a t u r e
■ "S ig n if ic a n t  a t  t h e  .0 5  l e v e l  
^ ^ S i g n i f i c a n t  a t  t h e  .0 1  l e v e l  
jv * * s ig n i f l e a n t  a t  t h e  .005  l e v e l
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f o u r  p e d a g o g ic a l  t r e a tm e n t  g ro u p s .  A com parison  of t h e  mean e v a l u a t i o n  
s c o r e s  l i s t e d  i n  T a b le  17 r e v e a l s  t h a t  s u b j e c t s  r e c e i v i n g  th e  w h i te  
n o i s e  v a r i a b l e  d u r in g  l e s s o n s  a c h ie v e d  s i g n i f i c a n t l y  h i g h e r  a v e ra g e  
s c o r e s  t h a n  c o n t r o l  group s u b j e c t s  o r  s u b j e c t s  who p r a c t i c e d  w ith  th e  
v a r i a b l e .
C oncern ing  th e  f i r s t  t h r e e  q u e s t i o n s  r e l a t e d  t o  th e  t h i r d  
h y p o t h e s i s ,  th e  o b t a in e d  F - r a t i o  (F = 5 .4 2 )  f o r  s e l e c t i o n s  e f f e c t  
i n d i c a t e s  t h a t  mean e v a l u a t i o n  s c o r e s  d i f f e r e d  s i g n i f i c a n t l y  f o r  th e  
ty p e  of e x e r c i s e  employed. The F - r a t i o  used  t o  p ro b e  th e  second 
q u e s t i o n  found  no s i g n i f i c a n t  d i f f e r e n c e  f o r  ju d g e  ty p e s .  The o b ta in e d  
F - r a t i o  (F = 3 .2 2 )  f o r  th e  " s e l e c t i o n s  x ju d g e  t y p e s "  e f f e c t ,  however, 
shows th e  p r e s e n c e  o f  a s i g n i f i c a n t  i n t e r a c t i o n  be tw een  th e s e  v a r i a b l e s .  
No o t h e r  i n t e r a c t i o n s  t e s t e d  were s i g n i f i c a n t  a t  any a c c e p t a b l e  l e v e l  
of p r o b a b i l i t y .
T a b le  17. Mean E v a lu a t io n  S cores  and S ta n d a rd  D e v ia t i o n s  
f o r  P hase  Two
T re a tm e n t
Group Mean
S ta n d a rd
D e v ia t io n
CG 73 .8 2 .8
^1 70 .4 1 3 .9
%2 8 1 .4 2 3 .8
%3 8 2 .8 17 .3
D u n can 's  new m u l t i p l e - ran g e  t e s t  was a p p l i e d  t o  th e  mean
e v a l u a t i o n  s c o r e s  o f  each of th e  s i g n i f i c a n t  v a r i a b l e s  ( t r e a t m e n t s .
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s e l e c t i o n s ,  and " s e l e c t i o n s  x ju d g e  t y p e s " )  t o  d e te rm in e  which s p e c i f i c  
means d i f f e r e d  s i g n i f i c a n t l y  from  t h e  o t h e r s .  A summary of t h e  r e s u l t s  
i s  p r o v id e d  i n  T a b le s  18, 19, and 20.
As shown i n  T a b le  18, t h e  mean s c o r e s  f o r  each  o f  th e  t r e a tm e n t  
e f f e c t s  d i f f e r e d  s i g n i f i c a n t l y  from  one a n o t h e r ,  w i t h  t h e  e x c e p t io n  of 
t r e a tm e n t  g ro u p s  and A com parison  o f  t h e  mean s c o re s  f o r
s e l e c t i o n s  l i s t e d  i n  T a b le  19 r e v e a l s  t h a t  e a ch  ty p e  o f  e x e r c i s e  d i f f e r e d  
s i g n i f i c a n t l y  from  one a n o th e r .  D u n c a n 's  t e s t  a p p l i e d  to  th e  i n t e r a c t i o n  
e f f e c t ,  a s  shown i n  T a b le  20, i n d i c a t e s  t h a t  j u d g e  ty p e s  d i f f e r e d  
s i g n i f i c a n t l y  from  one a n o th e r  i n  r e s p o n s e  t o  s p e c i f i c  v o c a l  s e l e c t i o n s .
T a b le  18. D u n c a n 's  New M u lt ip le -R a n g e  T e s t  o f  Mean T rea tm en t  
S c o res
T re a tm e n t
Means
Compared D i f f e r e n c e SSR C o n c lu s io n
X3 -  Xg 1 2 .4 3 .0 0 S i g n i f i c a n t *
X3 -  CG 9.0 2 .9 0 S i g n i f i c a n t *
X3 - X 1 1 .4 2 .7 5 Not s i g n i f i c a n t
%1 -  %2 11.0 2 .9 0 S i g n i f i c a n t *
X^ -  CG 7 .6 2 .7 5 S i g n i f i c a n t *
CG -  Xg 3 .4 2 .7 5 S i g n i f i c a n t *
'S i g n i f i c a n t  a t  th e  .05  l e v e l
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T ab le  19. D u n can 's  New M u l t ip le -R a n g e  T e s t  o f  Mean S e l e c t i o n  
S c o res
S e l e c t i o n
Means
Compared D i f f e r e n c e SSR C o n c lu s io n
3 - 1 1 8 .4 3 .0 0 S i g n i f i c a n t *
3 - 2 1 2 .4 2 .9 0 S i g n i f i c a n t *
3 - 4 5 .6 2 .7 5 S i g n i f i c a n t *
4 - 1 1 2 .8 2 .9 0 S i g n i f i c a n t *
4 - 2 6 . 8 2 .7 5 S i g n i f i c a n t *
2 - 1 6 .0 2 .7 5 S i g n i f i c a n t *
^ S i g n i f i c a n t  a t  t h e  .05  l e v e l
T a b le  20. D uncan 's  New M u l t ip le -R a n g e  T e s t  o f  Mean Judge  
Type X S e l e c t i o n  S c o res
I n t e r a c t i o n  Means 
Compared D i f f e r e n c e SSR C o n c lu s io n
J T j j  X S -  J T j  X  S 1 1 .2 5 2 .9 0 S i g n i f i c a n t *
J T j j j  X  S — JT 2  X  S 3 .7 5 2 .7 5 S i g n i f i c a n t *
J I j i  X  S -  J T j j j  X  S 7 .5 2 .7 5 S i g n i f i c a n t *
^ S i g n i f i c a n t  a t  t h e  .0 5  l e v e l
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To p ro b e  q u e s t i o n  f o u r ,  a  t e s t  was ru n  to  compare th e  sample 
v a r i a n c e s  o f  each  g roup (Appendix E) w i th  each  o f  th e  o t h e r  t h r e e  
t r e a tm e n t  g ro u p s .  F v a lu e s  f o r  “  2 - 9 4 ) ,  X3/X 2 (F = 1 .55 )  and
X^/Xg (F = 1 .89 )  w ere n o t  s i g n i f i c a n t .  However, F v a lu e s  f o r  X^/CG 
(F = 2 5 .1 0 ) ,  X^/CG (F = 73 .80) and X /CG (F = 38 .99 )  exceeded  th e  
c r i t i c a l  v a lu e  o f  F beyond th e  .02  l e v e l .  T h ese  o b ta in e d  v a lu e s  i n d i c a t e  
t h a t  t h e r e  i s  a s i g n i f i c a n t  d i f f e r e n c e  i n  g roup s t a n d a r d  d e v i a t i o n s  when 
comparing th e  c o n t r o l  group w i th  each  o f  th e  e x p e r im e n ta l  t r e a tm e n t  
g ro u p s .  A com parison  o f  t r e a tm e n t  g roup s t a n d a r d  d e v i a t i o n s  i s  shown 
I n  T a b le  17.
C oncern ing  q u e s t i o n  f i v e ,  a t - t e s t  was employed to  p robe  
d i f f e r e n c e s  i n  t h e  s u b j e c t s '  s c o r e s  due t o  s e x  o r  age d i f f e r e n c e s .  The 
t - s c o r e  f o r  age d i f f e r e n c e s  was .507 . The v a lu e  o f  t  f o r  sex  d i f f e r e n c e s  
was 1 .3 7 .  In  each  c a s e ,  t h e  d i f f e r e n t i a l  e f f e c t  o f  mean e v a lu a t i o n  
s c o r e s  f o r  t h e s e  v a r i a b l e s  was n o t  s i g n i f i c a n t .
A q u e s t i o n n a i r e  com ple ted  by each s u b j e c t  u s in g  w h i te  n o i s e  
was d e s ig n e d  to  e l i c i t  f e e l i n g s  and a t t i t u d e s  p e r t a i n i n g  to  th e  u se  of 
m asking  i n  t h e i r  l e s s o n s  and p r a c t i c e  (Appendix  C ) . On th e  b a s i s  o f  
r e s p o n s e  to  th e  q u e s t i o n n a i r e ,  th e  s u b j e c t s  w ere  d iv id e d  i n t o  the  
f o l lo w in g  c a t e g o r i e s :  (1) e n t h u s i a s t i c ,  (2) t o l e r a n t .  The t - s c o r e
( t  = .414) i n d i c a t e d  t h a t  s u b j e c t  a t t i t u d e s  d i d  n o t  m easu rab ly  a f f e c t  
mean s c o r e  v a l u e s .
CHAPTER V 
SUMMARY AND CONCLUSIONS
Purpose  o f  t h e  S tudy
The p u rp o se  o f  t h e  s tu d y  was t o  d e te r m in e  t h e  d i f f e r e n t i a l  
e f f e c t  o f  w h i t e  n o i s e  m ask ing  o f  t h e  s e n s a t i o n s  c a u se d  by th e  s t im u lu s  
of e x t e r n a l  h e a r i n g  and th e  r e s u l t a n t  m a n i f e s t a t i o n s  on v o c a l  q u a l i t y  
o f  c o l l e g e  a p p l i e d  v o i c e  s t u d e n t s  a t  th e  u n d e rg r a d u a te  and g r a d u a te  
l e v e l s .
E x p e r im e n ta l  P r o c e d u r e s
T hree  e x p e r i m e n t a l  c o n d i t i o n s  w ere  em ployed— two w ere  d e s ig n e d  
to  o b s e rv e  th e  im m ed ia te  e f f e c t s ,  i f  any , o f  w h i t e  n o i s e  m asking  on th e  
s in g i n g  v o i c e ,  and one was d e s ig n e d  to  o b s e rv e  th e  e f f e c t  o f  m asking on 
th e  s in g i n g  v o i c e  when u se d  a s  a  p e d a g o g ic a l  t o o l  o v e r  an  e x te n d e d  p e r io d  
of t im e .
The f i r s t  p h a s e  o f  t h e  e x p e r im e n t  was c o n d u c te d  a t  Cameron 
C o l le g e ,  Lawton, Oklahoma, d u r in g  th e  s p r i n g  te rm , 1973, and was d e s ig n e d  
to  s tu d y  th e  im m edia te  e f f e c t s  o f  m ask ing . The e x p e r i m e n t a l  d e s ig n  
employed i n  b o th  p a r t s  o f  P h a se  One fo l lo w e d  t h e  one g roup p r e t e s t -  
p o s t t e s t  d e s ig n  d e s c r i b e d  by Campbell and S t a n l e y . ^  P h a se  One, P a r t  I ,  
u t i l i z e d  tw e n ty - f o u r  s u b j e c t s  (22 v o i c e  s t u d e n t s ,  and two v o i c e  t e a c h e r s ) .
Donald T . Cam pbell and J u l i a n  C. S t a n l e y ,  " E x p e r im e n ta l  and 
Q u a s i -E x p e r im e n ta l  D e s ig n s  f o r  R e se a rc h  on T e a c h in g ,"  Handbook of 
R e s e a rc h  on T e a c h in g , ed .  N. L. Gage (C h icago ;  Rand McNally and 
Company, 1967 ) ,  pp .  177-82 .
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These  s u b j e c t s  sang  s p e c i f i c  e x e r c i s e s  and l i t e r a t u r e ,  once w i th  and once 
w i th o u t  t h e  a p p l i c a t i o n  o f  w h i t e  n o i s e  m ask in g .  P h a se  One, P a r t  I I  
in v o lv e d  15 a d d i t i o n a l  s u b j e c t s ,  a l l  v o i c e  s t u d e n t s .  T hese  s u b j e c t s  
sang  "The S t a r  S p an g led  B anner"  i n  t h e i r  accustom ed m anner w i th  t h e  
m asking v a r i a b l e  i n t r o d u c e d  a t  a  random p o i n t .  A l l  p r e t e s t - p o s t t e s t  
t r i a l s  i n  P h a se  One w ere  t a p e  r e c o r d e d .
P h a se  Two o f  th e  e x p e r im e n t  was conduc ted  a t  M id w este rn  
U n i v e r s i t y ,  W ic h i ta  F a l l s ,  T e x a s ,  i n  c o n ju n c t io n  w i th  t h e  e x p e r i m e n t e r ' s  
a p p l i e d  v o i c e  t e a c h in g  r e s p o n s i b i l i t i e s .  The e x p e r im e n ta l  d e s ig n  
employed i n  t h e  e x te n d e d  M id w e s te rn  U n i v e r s i t y  s tu d y  fo l lo w e d  th e  
s e p a r a t e  sam ple  p r e t e s t - p o s t t e s t  c o n t r o l  group d e s ig n  a s  s u g g e s t e d  by 
Campbell and S t a n l e y . ^  The s t u d e n t  s u b j e c t s  i n v o lv e d  i n  t h e  s t u d y ,  n  = 20, 
w ere random ly a s s i g n e d  to  f o u r  g r o u p s ,  n = 5, t h r e e  e x p e r i m e n t a l  g roups  
and one c o n t r o l  g ro u p .  P h a se  Two was co n d u c te d  d u r in g  a n  u n i n t e r r u p t e d  
ten-w eek  p e r i o d  d u r in g  th e  ac ad e m ic  s p r i n g  te rm , 1973. S u b j e c t s  w ere
ta p e  r e c o r d e d  p r i o r  to  t h e  t e n -w e e k  t e a c h in g  and p r a c t i c e  s e s s i o n s  and
re c o r d e d  a g a in  a t  t h e  end o f  t h e  te rm .
C o n d i t io n s  f o r  a l l  e x p e r im e n t s  w ere  c o n t r o l l e d  a s  c a r e f u l l y  as  
p o s s i b l e  t o  a s s u r e  a r e a s o n a b l e  d e g re e  o f  r e l i a b i l i t y  and v a l i d i t y .
D ata  s h e e t s  w ere  c o l l e c t e d  f rom  e a ch  s u b j e c t  in v o lv e d  i n  t h e  e x p e r im e n t ,  
i n c l u d in g  h i s  name, s e x ,  a g e ,  and  a  r e c o r d  of p r e v io u s  v o i c e  i n s t r u c t i o n .  
The d a ta  w ere  a n a ly z e d  to  d e te r m in e  i f  t h e r e  was any c o r r e l a t i o n  be tw een
th e  s u b j e c t s '  r e s p o n s e s  and t h e s e  v a r i a b l e s .
I n  P h a se  Two, th e  e x p e r im e n te r  k e p t  a c u m u la t iv e  r e c o r d  f o r  each  
s u b j e c t  o f  p e r c e iv e d  a u d i t o r y  changes  i n  v o c a l i z a t i o n  th ro u g h o u t  t h e
^Cam pbell and S t a n l e y ,  p .  225.
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ten -w eek  p e r i o d .  A l l  s u b j e c t s  k e p t  a r e c o r d  o f  e x e r c i s e s  u se d  and 
l i t e r a t u r e  c o v e re d  d u r in g  i n d i v i d u a l  p r a c t i c e .  I n  a d d i t i o n ,  s u b j e c t s  
i n  th e  w h i t e  n o i s e  g ro u p s  com ple ted  q u e s t i o n n a i r e s  d e s ig n e d  t o  e l i c i t  
a t t i t u d e s  to w ard  th e  u s e  o f  w h i t e  n o i s e  and th e  e x p e r im e n t  i n  g e n e r a l .
A s e r i e s  o f  s h o r t  p r e l i m i n a r y  e x p e r im e n ts  was c o n d u c te d  to  
d e te rm in e  t h e  b e s t  way t o  c o n s t r u c t  th e  e v a l u a t i o n  s h e e t s ,  and an 
o r i e n t a t i o n  t a p e  was made i n  o r d e r  t o  f a m i l i a r i z e  t h e  j u d g e s  w i th  th e  
k in d s  o f  sounds  and d i s t i n c t i o n s  th ey  needed t o  make.
T h re e  g ro u p s  o f  j u d g e s ,  v o i c e  t e a c h e r s  (n  = 3 ) ,  p r o f e s s i o n a l  
n o n -v o ic e  m u s ic ia n s  (n = 3 ) ,  and la y  m u s ic ia n s  (n  = 3 ) ,  w ere  s e c u re d  to  
e v a lu a t e  t h e  r e c o r d e d  e x p e r im e n ta l  d a ta .
F in d in g s
P r e l i m i n a r y  a n a l y s i s  f o r  each of th e  t h r e e  e v a l u a t i o n s  r e v e a le d  
t h a t ,  w i th  m ino r  e x c e p t i o n s ,  j u d g e s ,  ju d g e  t y p e s ,  and o v e r a l l  ju d g e  
p e rfo rm a n c e  on each  e v a l u a t i o n  were r e l i a b l e .  The in d e p e n d e n c e  of 
i n t o n a t i o n  and q u a l i t y  h i n t e d  a t  i n  th e  p r e l i m i n a r y  e x p e r im e n t  was 
con firm ed  and j u s t i f i e d  th e  d i s t i n c t i o n  made b e tw e en  t h e s e  v o c a l  
c h a r a c t e r i s t i c s .  The j u d g e s '  pe rfo rm ance  i n  t h e  v o c a l  com petence r a t i n g  
was c o n s id e r e d  u n r e l i a b l e  and was dropped from  f u r t h e r  a n a l y t i c a l  
c o n s i d e r a t i o n
The f i r s t  n u l l  h y p o t h e s i s  of t h e  s tu d y ,  w h ich  s t a t e d  t h a t  t h e r e  
would be no d i f f e r e n c e  when comparing th e  s t u d e n t  s in g e r s *  u s u a l  
v o c a l i z a t i o n  t o  v o c a l i z a t i o n  w i th  th e  w h i te  n o i s e  v a r i a b l e ,  was t e s t e d  
by a  c h i - s q u a r e  t e s t .  The v o c a l  c h a r a c t e r i s t i c s ,  i n t o n a t i o n  and q u a l i t y ,  
w ere a n a ly z e d  s e p a r a t e l y ,  due t o  th e  in d ep e n d e n c e  i n d i c a t e d  by a 
t - t e s t .
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The a n a l y s i s  r e s u l t e d  i n  r e j e c t i o n  o f  t h e  f i r s t  n u l l  h y p o t h e s i s ,  
a s  th e  o b t a in e d  c h i - s q u a r e  i n d i c a t e d  a  s i g n i f i c a n t  d e t e r i o r a t i o n  o f  b o th  
i n t o n a t i o n  and q u a l i t y  when w h i te  n o i s e  m ask ing  v o c a l i z a t i o n  was compared 
to  unmasked v o c a l i z a t i o n .
A t w o - f a c t o r  a n a l y s i s  o f  v a r i a n c e  showed t h a t  n e i t h e r  v o c a l  
i n t o n a t i o n  n o r  q u a l i t y  was n o t i c e a b l y  a f f e c t e d  by th e  type  o f  e x e r c i s e  
u se d .  T h e re  w as , how ever, a s i g n i f i c a n t  d i f f e r e n c e  betw een th e  t h r e e  
ju d g e  t y p e s '  r a t i n g s  o f  th e  s u b j e c t s '  v o c a l i z a t i o n  on bo th  i n t o n a t i o n  
and q u a l i t y .  A com parison  o f  mean ju d g e  ty p e  r a t i n g s  on i n t o n a t i o n  
r e v e a l e d  t h a t  p r o f e s s i o n a l  v o i c e  m u s i c i a n s '  e v a l u a t i o n s  d i f f e r e d  s i g n i f i ­
c a n t l y  from  p r o f e s s i o n a l  n o n -v o ic e  and l a y  m u s i c i a n s ,  b u t  t h a t  th e  
e v a l u a t i o n s  o f  p r o f e s s i o n a l  n o n -v o ic e  and l a y  m u s ic ia n s  d id  n o t  v a ry  i n  
e x c es s  of c h a n ce .  On q u a l i t y ,  each  o f  th e  t h r e e  ju d g e  types  d i f f e r e d  
s i g n i f i c a n t l y  from  one a n o th e r .  F o r  r e f e r e n c e ,  t h e s e  d a ta  a r e  shown i n  
T a b le s  11 and 12 on page  53. The i n t e r a c t i o n  o f  " e x e r c i s e s  x  ju d g e  
ty p e s "  was n o t  s i g n i f i c a n t .
The se co n d  n u l l  h y p o th e s i s  o f  th e  s t u d y ,  w hich  s t a t e d  t h a t  t h e r e  
would be no d i f f e r e n c e  i n  th e  s t u d e n t  s i n g e r s '  v o c a l  p r o d u c t io n  when th e  
v a r i a b l e  i s  i n t r o d u c e d  d u r in g  th e  s in g i n g  o f  a  p i e c e  o f  l i t e r a t u r e ,  was 
a n a ly z e d  by a  c h i - s q u a r e  t e s t .  The o b t a i n e d  c h i - s q u a r e s  f o r  th e  
in d e p e n d e n t  v a r i a b l e  was s i g n i f i c a n t ,  r e s u l t i n g  i n  r e j e c t i o n  o f  th e  n u l l  
h y p o t h e s i s .  The d a t a  i n d i c a t e d  t h a t  t h e  j u d g e s  w ere  a b le  to  d e t e c t  t h e  
p o i n t  o f  v a r i a b l e  i n t r o d u c t i o n  i n  term s o f  changes  i n  the  s u b j e c t s '  
v o c a l i z a t i o n .
The t h i r d  n u l l  h y p o th e s i s  o f  t h e  s t u d y ,  w hich  s t a t e d  t h a t  p r e t e s t -  
p o s t t e s t  mean e v a l u a t i o n  s c o r e s  o f  f o u r  p e d a g o g ic a l  t r e a tm e n t  g roups  
would be e q u a l ,  was t e s t e d  by a  f a c t o r i a l  a n a l y s i s  and r e s u l t e d  i n
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r e j e c t i o n  o f  t h e  n u l l  h y p o t h e s i s .  D i f f e r e n c e s  i n  t h e  mean e v a l u a t i o n  
s c o r e s  o f  t h e  f o u r  t r e a tm e n t  g roups  p ro v e d  s i g n i f i c a n t ,  r e v e a l i n g  t h a t  
s u b j e c t s  r e c e i v i n g  th e  w h i te  n o i s e  v a r i a b l e  d u r in g  l e s s o n s  a c h ie v e d  
s i g n i f i c a n t l y  h i g h e r  a v e ra g e  s c o r e s  t h a n  c o n t r o l  g roup  s u b j e c t s  o r  
s u b j e c t s  who p r a c t i c e d  w i th  th e  v a r i a b l e .  Mean s c o r e s  f o r  t h e  f o u r  
s e l e c t i o n s  a l s o  d i f f e r e d  s i g n i f i c a n t l y .  T h e re  was, how ever, no 
s i g n i f i c a n t  d i f f e r e n c e  be tw een  th e  t h r e e  j u d g e  ty p e s  i n  t h e i r  e v a l u a t i o n  
o f  s u b j e c t  p e r fo rm a n c e .
A s i g n i f i c a n t  i n t e r a c t i o n  was fo u n d  be tw een  " s e l e c t i o n  x ju d g e  
t y p e s " .  None o f  t h e  o t h e r  i n t e r a c t i o n s  i n v o lv i n g  t r e a t m e n t s ,  s e l e c t i o n s ,  
o r  ju d g e  ty p e s  ap p ro a c h e d  s t a t i s t i c a l  s i g n i f i c a n c e .
D uncan 's  new m u l t i p l e - r a n g e  t e s t  was a p p l i e d  t o  f u r t h e r  a n a ly z e  
th e  F - r a t i o s  t h a t  p ro v ed  s i g n i f i c a n t  i n  t h e  f a c t o r i a l  a n a l y s i s .  A 
com parison  o f  mean e v a l u a t i o n  s c o r e s  f o r  each  s i g n i f i c a n t  F - r a t i o  was 
u n d e r ta k e n  to  d e te rm in e  which o f  th e  s p e c i f i c  means d i f f e r e d  s i g n i f i c a n t l y  
from o t h e r s .  C oncern ing  th e  f o u r  t r e a t m e n t  g ro u p s ,  mean s c o r e s  d i f f e r e d  
s i g n i f i c a n t l y  from  one a n o th e r ,  w i th  t h e  e x c e p t io n  o f  th e  g roup  r e c e i v i n g  
v o i c e  i n s t r u c t i o n  w i th  m asking b u t  p r a c t i c i n g  w i th o u t  i t  (X j ) ,  and th e  
g roup r e c e i v i n g  v o i c e  i n s t r u c t i o n  w i th  m ask ing  and a l s o  p r a c t i c i n g  w i th  
t h e  m asking  v a r i a b l e  (Xg). A c om par ison  o f  mean s c o r e s  f o r  t h e s e  g ro u p s  
i n d i c a t e d  no s i g n i f i c a n t  d i f f e r e n c e .  Mean s c o r e  com parisons  o f  t h e  song 
and v o c a l  e x e r c i s e s  r e v e a l e d  s i g n i f i c a n t  d i f f e r e n c e s  betw een each  o f  t h e  
f o u r  ty p e s .  F o r  t h e  i n t e r a c t i o n  o f  " s e l e c t i o n  x ju d g e  t y p e s " ,  a 
com parison  o f  mean s c o r e s  i n d i c a t e d  t h a t  ju d g e  ty p e s  d i f f e r e d  s i g n i f i ­
c a n t l y  from one a n o th e r  i n  t h e i r  e v a l u a t i o n  o f  s p e c i f i c  s e l e c t i o n s .
T hese  d a t a  a r e  summarized i n  T a b le s  18, 19 , and 20 on  p ag es  61 and  62.
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P r o g r e s s  s c o r e  v a r i a n c e s  f o r  each  t r e a tm e n t  g roup r e v e a l e d  
s i g n i f i c a n t  F v a lu e s  when th e  c o n t r o l  g roup  was compared w i t h  each  
e x p e r im e n ta l  g roup . The o b t a i n e d  r a t i o s  i n d i c a t e d  t h a t  t h e r e  was 
s i g n i f i c a n t l y  g r e a t e r  v a r i a n c e  w i t h i n  each  t r e a tm e n t  g roup th a n  w i t h i n  
t h e  c o n t r o l  g ro u p .  T hese  d a t a  a r e  p r o v id e d  f o r  c o m p a ra t iv e  r e f e r e n c e  
i n  T a b le  18 , page 61.
Sex, a g e ,  o r  l e n g t h  o f  s tu d y  w ere  n o t  found to  be s i g n i f i c a n t  
v a r i a b l e s .  S tu d e n t  a t t i t u d e  was n o t  found t o  be  a  f a c t o r  i n  mean s c o re  
d i f f e r e n c e s .
C o n c lu s io n s
C o n s id e r in g  t h e  s u b j e c t i v e  n a t u r e  of t h e  e v a l u a t i o n  p r o c e s s ,  
t h e r e  was a  q u e s t i o n  as t o  w h e th e r  o r  n o t  ju d g e  p e rfo rm a n c e  r e l i a b i l i t y  
c o u ld  be e s t a b l i s h e d .  An a c c e p t a b l e  e s t i m a t e  o f  r e l i a b i l i t y  was 
o b ta in e d  on t h e  b a s i s  o f  ju d g e  r e s p o n s e  t o  c o n t r i v e d  dub c o m p a r iso n s  and 
ju d g e  m odal ag reem en t .
The ju d g e s  were a sk e d  to  make comments r e l a t i v e  t o  p e r c e i v e d  
v o c a l  d i f f e r e n c e s  o t h e r  t h a n  t h e  c h a r a c t e r i s t i c s  s e l e c t e d  f o r  t h e  
e x p e r im e n t s .  Only t h r e e  o f  t h e  j u d g e s  o f f e r e d  comments i n  a c o n s i s t e n t  
m anner, o f  whom two w ere  v o i c e  t e a c h e r s  and t h e  o t h e r  a  p r o f e s s i o n a l  
m u s ic ia n .  As e x p e c te d ,  no p a t t e r n  o f  r e l a t i o n s h i p  was d i s c l o s e d ,  u n d e r ­
s c o r i n g  t h e  l a c k  o f  means o f  o b s e r v in g  and m easu r in g  t h e  p e r c e p t i o n  of 
v o c a l  c h a r a c t e r i s t i c s .
The v o c a l  com petence r a t i n g  was d ropped  from  c o n s i d e r a t i o n  a s  a 
c o n t r o l l a b l e  v a r i a b l e  b e c a u s e  o f  l a c k  o f  ag reem en t rmong t h e  j u d g e s  as  
t o  t h e  p e rfo rm a n c e  l e v e l  o f  t h e  s t u d e n t s .  The number o f  f a c t o r s  t o  be  
c o n s id e r e d  i n  a  v o c a l  p e r fo rm a n c e  a r e  so  num erous, so  i n t e r r e l a t e d  and
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v a r i a b l e ,  and so  s t r o n g l y  s u b j e c t  to  i n d i v i d u a l  i n t e r p r e t a t i o n ,  t h a t  
o b t a i n i n g  a c c e p t a b l e  agreem ent would be d i f f i c u l t ,  i f  n o t  im p o s s ib l e .
The f i n d i n g s  s u p p o r te d  th e  t h r e e  m ajor h y p o th e s e s  of th e  
i n v e s t i g a t i o n .  The s p e c i f i c  c o n c lu s io n s  t o  be drawn a r e  s t a t e d  and 
d i s c u s s e d  i n  t h i s  s e c t i o n  o f  th e  p r e s e n t  c h a p te r .
C o n c e rn in g  Phase  One, P a r t  I ,  m ost s u b j e c t s  e x h i b i t e d  p i t c h  and 
q u a l i t a t i v e  d i f f e r e n c e s  as  compared t o  t h e i r  u s u a l  p e r fo rm a n c e  when t h e i r  
s e n s a t i o n s  c r e a t e d  by e x t e r n a l  h e a r i n g  w ere masked. I n  most c a s e s ,  t h e r e  
was a p e r c e iv e d  r e d u c t io n  i n  p i t c h  a c c u r a c y  and a d e t e r i o r a t i o n  o f  v o c a l  
q u a l i t y  due to  th e  masking s t i m u lu s .  P o r  some s u b j e c t s ,  th e  red u c e d  
p i t c h  a c c u r a c y  was accom panied by e i t h e r  an im provem ent i n  q u a l i t y ,  o r  
no a p p a r e n t  change in  q u a l i t y .  The i n t o n a t i o n  and q u a l i t y  of a few 
ap p e a re d  to  be u n a f f e c te d  by m ask ing . The e f f e c t s  a p p e a re d  n o t  t o  be 
any more n o t i c e a b l e  on any p a r t i c u l a r  ty p e  of v o c a l i z a t i o n :  low r a n g e ,
m id d le  r a n g e ,  h ig h  r a n g e ,  o r  th e  s p e c i f i e d  m usic  l i t e r a t u r e .
I n  th e  f i r s t  phase  of th e  e x p e r im e n t ,  t h e  ju d g e  ty p e s  e x h i b i t e d  
m e a su ra b le  d i f f e r e n c e s  i n  t h e i r  e v a l u a t i o n  o f  unmasked-masked v o c a l i z a ­
t i o n .  S in c e  th e  e v a l u a t i o n  r e q u i r e d  a  q u a l i t a t i v e  judgm en t a s  to  w h e th e r  
a p e r c e iv e d  d i f f e r e n c e  was b e t t e r  o r  w o rse ,  i t  seems l i k e l y  t h a t  d i f f e r ­
ences  i n  v o c a l  l i s t e n i n g  e x p e r i e n c e s  c o u ld  a c c o u n t  f o r  mean s c o r e  
d i f f e r e n c e s  betw een ju d g e  ty p e s .
C o n c e rn in g  Phase  One, P a r t  I I ,  th e  ju d g e s  were a b l e  to  
c o n s i s t e n t l y  i d e n t i f y  the  p o i n t  o f  i n t r o d u c t i o n  o f  m ask ing  by p e r c e i v i n g  
changes i n  th e  i n t o n a t i o n  and q u a l i t y .  For most s u b j e c t s ,  t h e r e  was an 
im m edia te  d e t e r i o r a t i o n  o f  b o th  i n t o n a t i o n  and q u a l i t y .  Two s u b j e c t s  
e x h i b i t e d  l i t t l e  o r  no a p p a re n t  l o s s  o f  i n t o n a t i o n  and an improvement
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i n  q u a l i t y .  Two s u b j e c t s  showed no r e a d i l y  a p p a re n t  p e r c e i v a b l e  
d i f f e r e n c e s  i n  e i t h e r  I n t o n a t i o n  o r  q u a l i t y .
A c c o rd in g  to  t h e  f i n d i n g s  o f  t h e  f i r s t  p h a se  o f  t h e  e x p e r im e n t ,  
i t  a p p e a r s  t h a t  t h e  im m edia te  p e r c e i v e d  e f f e c t s  of m asking  v a r y  c o n s id e r ­
a b ly ,  b u t  t h a t  g e n e r a l l y ,  t h e r e  i s  a  d e t e r i o r a t i o n  o f  v o c a l  q u a l i t y  and 
a r e d u c t i o n  i n  p i t c h  a c c u r a c y .
C once rn ing  P h a se  Two, s u b j e c t s  who r e c e iv e d  w h i te  n o i s e  m asking 
as a p e d a g o g ic a l  t o o l  d u r in g  l e s s o n s  e x h i b i t e d  s i g n i f i c a n t  mean g a in s  i n  
v o c a l  p r o g r e s s  o v e r  s u b j e c t s  who r e c e i v e d  th e  t r a d i t i o n a l  v o i c e  i n s t r u c ­
t i o n .  S u b j e c t s  who e x p e r ie n c e d  w h i t e  n o i s e  m asking o n ly  d u r in g  
i n d i v i d u a l  l e s s o n s , how ever, showed s i g n i f i c a n t  l a c k  o f  p r o g r e s s  when 
compared to  e a c h  o f  th e  o t h e r  g ro u p s .  A com parison  o f  t r e a t m e n t  means 
i s  shown i n  T a b le  17, page  60. I n  v ie w  o f  th e  e v id e n c e ,  i t  can  be 
conc luded  t h a t  m asking  a p p l i e d  d u r in g  l e s s o n s  u n d e r  s u p e r v i s i o n  may be 
b e n e f i c i a l  to  v o c a l  p r o g r e s s ,  w h e re as  u n s u p e rv i s e d  i n d i v i d u a l  p r a c t i c e  
w i th  th e  v a r i a b l e  may a c t u a l l y  h i n d e r  v o c a l  p r o g r e s s .  I t  a p p e a r s  t h a t  
a t e a c h e r  can  s u p e r v i s e  th e  u s e  o f  m ask ing  i n  a c o n s t r u c t i v e  m anner. 
T e ach e r  g u id a n c e  a p p a r e n t l y  a c t s  a s  a  means of f e e d b a c k  w hich  i s  u n a v a i l ­
a b le  d u r in g  i n d i v i d u a l  p r a c t i c e .
Inasm uch a s  t h e  e x e r c i s e s  e x p lo r e d  th e  t o p ,  m id d le ,  and bo ttom  
v o c a l  r a n g e  o f  e a ch  s u b j e c t ,  v o c a l i z a t i o n  i n c l u d in g  th e  to p  ran g e  showed 
h ig h e r  mean p r o g r e s s  s c o r e s .  However, th e  c o n c lu s io n  t h a t  m ask ing  i s  
more b e n e f i c i a l  to  th e  s in g i n g  o f  h ig h  p i t c h e s  may n o t  b e  w a r r a n t e d .  In  
o r d e r  f o r  t h i s  to  be a  v a l i d  c o n c l u s i o n ,  t e s t s  would have  t o  be conduc ted  
to  a s s u r e  t h a t  each  j u d g e ' s  p e r c e p t i o n  c a p a b i l i t i e s  i n  t h e  v a r i o u s  r a n g e s  
o f  t h e  sound s p e c t ru m  w ere e s s e n t i a l l y  e q u a l .  Such t e s t i n g  was n o t  w i t h i n  
th e  p u rv ie w  o f  t h i s  s tu d y .
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Even th o u g h  no d i f f e r e n c e  was found  be tw een  ju d g e  ty p e s  i n  t h e i r  
e v a l u a t i o n  o f  s u b j e c t  p e r fo rm a n c e ,  t h e  i n t e r a c t i o n  o f  " s e l e c t i o n  x ju d g e  
ty p e s "  i n d i c a t e s  t h a t  t h e  ju d g e  ty p e s  d i f f e r e d  m e a su rab ly  i n  t h e i r  
e v a l u a t i o n  o f  s u b j e c t  p r o g r e s s  when s p e c i f i c  e x e r c i s e s  a r e  compared. I t  
seems l i k e l y  t h a t  d i f f e r e n c e s  i n  t h e  ju d g e  t y p e s '  l i s t e n i n g  e x p e r i e n c e s  
co u ld  a c c o u n t  f o r  d i f f e r e n c e s  i n  mean s c o r e s  on th e  e x e r c i s e s ;  e . g . ,  v o i c e  
t e a c h e r s  may e v a l u a t e  h ig h  a n d /o r  low p i t c h e s  q u i t e  d i f f e r e n t l y  from 
n o n -v o ic e  m u s ic ia n s  o r  l a y  m u s ic ia n s .
V oca l p r o g r e s s ,  o r  l a c k  o f  i t ,  was n o t  r e l a t e d  to  any o f  th e  
s e l e c t e d  ty p e s  o f  v o c a l i z a t i o n :  low r a n g e ,  m id d le  r a n g e ,  h ig h  r a n g e ,  o r
l i t e r a t u r e .  The s u b j e c t s '  age  s e x ,  o r  l e n g t h  o f  v o c a l  s tu d y  a p p a r e n t l y  
had no b e a r i n g  on th e  d e g re e  o f  p r o g r e s s .  No c o r r e l a t i o n  was found 
betw een th e  a t t i t u d e  o f  t h e  s u b j e c t  and  h i s  v o c a l  p r o g r e s s .  T h is  would 
seem to  i n d i c a t e  t h a t  th e  e n t h u s i a s t i c  s u b j e c t  was no more p r e d i s p o s e d  
to  p r o g r e s s  t h a n  t h e  m ere ly  t o l e r a n t ,  o r  o v e r t l y  s k e p t i c a l  s u b j e c t .
F u r t h e r  a n a l y s i s  i n d i c a t e d  t h a t  s u b j e c t s  i n  g ro u p s  u s in g  m asking 
as a t e a c h in g  t o o l  v a r i e d  w id e ly  i n  d e g re e  o f  p r o g r e s s  a s  compared to  
s u b j e c t s  i n  t h e  c o n t r o l  g ro u p .  O b s e r v a t io n  o f  th e  d a t a  shows t h a t  th e  
s i x  h i g h e s t  and  th e  s i x  lo w e s t  s c o r e s  a r e  found  i n  t h e  e x p e r im e n ta l  
g roups  (A ppendix  E ) .  T h is  o b s e r v a t i o n  seems t o  b e a r  o u t  f i n d i n g s  from 
th e  f i r s t  p h a s e  o f  th e  e x p e r im e n t .  P e r c e i v e d  m asking  e f f e c t s  v a ry  w id e ly  
from s u b j e c t  to  s u b j e c t  i n  b o th  im m ed ia te  and e x te n d e d  a p p l i c a t i o n s .
These  f i n d i n g s  a r e  i n  a c c o rd  w i th  r e s e a r c h  i n  th e  m ask ing  o f  sp e ec h  
v o c a l i z a t i o n .  A l p e r t  h as  i n d i c a t e d  t h a t  s u b j e c t s  may have  a  tendency  t o  
r e sp o n d  to  d i f f e r e n t  a s p e c t s  o f  th e  p e r c e p t u a l  f i e l d . ^  I t  i s  p o s s i b l e
M u r r a y  A l p e r t ,  "F eedback  E f f e c t s  o f  H e a r in g  on V o ice  L e v e l"  
(u n p u b l i s h e d  d o c t o r a l  d i s s e r t a t i o n ,  New Y ork U n i v e r s i t y ,  1 9 6 6 ) ,  p .  6,
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t h a t  a t t e n t i o n  to  v a r i o u s  a s p e c t s  o f  t h e  im a g e -m o to r - fe e d b a c k  sy s tem  o f  
v o c a l i z a t i o n  may cau se  marked changes  i n  t h e  p e r c e i v a b l e  a u d i t o r y  e f f e c t  
o f  I n d i v i d u a l s .  M asking th e  f e e d b a c k  sy s tem  may cause  a  v a r i e d  number 
of r e s p o n s e s  depend ing  upon t h e  i n d i v i d u a l ' s  d e g re e  o f  dependency  upon 
h i s  a u d i t o r y  fe e d b a c k  s e n s a t i o n s .
Even though mean p r o g r e s s  s c o r e s  f o r  s u b j e c t s  who r e c e i v e d  
m asking d u r in g  s u p e r v i s e d  l e s s o n s  d e m o n s t ra te d  g a in s  o v e r  s u b j e c t s  who 
d id  n o t  r e c e i v e  m asking I n  t h i s  m anner, th e  v a r i a b i l i t y  o f  r e s p o n s e  
i n d i c a t e s  t h a t  some s u b j e c t s  do n o t  r e sp o n d  f a v o r a b ly  t o  t e a c h in g  
t e c h n iq u e s  i n v o lv in g  m ask ing . From t h e  f i n d i n g s  o f  t h i s  e x p e r im e n t ,  i t  
i s  n o t  p o s s i b l e  t o  draw c o n c lu s io n s  a s  to  what ty p e  o f  s t u d e n t  cou ld  
b e n e f i t  from m asking u s e d  as  a  p e d a g o g ic a l  t o o l .  I n  v iew  o f  t h e  e v id e n c e ,  
how ever. I t  can be  co n c lu d ed  t h a t  m ask ing  co u ld  be an i m p o r t a n t  t e a c h in g  
t o o l  f o r  some s t u d e n t s .
A lthough  n o t  r e l e v a n t  to  t h e  e x p e r im e n ta l  alm s o f  t h e  s tu d y ,  an  
i n t e r e s t i n g  o b s e r v a t io n  a p p e a re d  c o n c e rn in g  th e  d i s p e r s i o n  o f  I n c o r r e c t  
r e s p o n s e s  t o  th e  dub d u p l i c a t e s .  A c o r r e c t  r e s p o n s e  by a  j u d g e  to  th e  
dubs would be "sam e". However, I n  c a s e s  where an  I n c o r r e c t  r e s p o n s e  was 
made by th e  ju d g e ,  t h e  I n c o r r e c t  r e s p o n s e  o f  " b e t t e r "  (43 r e s p o n s e s )  
h e a v i l y  ou tw eighed  th e  r e s p o n s e  o f  "w orse"  (9 r e s p o n s e s ) . A norm al 
d i s t r i b u t i o n  cu rv e  would have  p ro x lm a te d  an e q u a l  r e s p o n s e  f o r  " b e t t e r "  
and "w orse"  u n d e r  p u re  chance  c o n d i t i o n s .  P e rh ap s  a c o m b in a t io n  of 
e x p e c t a t i o n  and p e r c e p t u a l  i l l u s i o n  was a t  work. S in c e  t h e  ju d g e s  
e x p e c te d  to  d i s c e r n  d i f f e r e n c e s ,  th e y  may have Im agined  them . I n  a  
s i t u a t i o n  of d o u b t ,  i t  m ig h t  be e x p e c te d  t h a t  a  ju d g e  would  e v a l u a t e  
" b e t t e r "  I n s t e a d  o f  "w o rse " .
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Summary. The im m edia te  a u d i t o r y  e f f e c t s  of w h i t e  n o i s e  masking 
on t r a i n e d  s i n g e r s  can  be p e r c e iv e d  and r e l i a b l y  m ea su red .  I n t o n a t i o n  
and q u a l i t y  a p p e a r  to  be somewhat in d e p e n d e n t ly  a f f e c t e d .  A l th o u g h  th e  
e f f e c t s  w ere  v a r i a b l e ,  t h e r e  was a  g e n e r a l  tendency  tow ard  a  d e t e r i o r a ­
t i o n  o f  v o c a l  q u a l i t y  and a  r e d u c t i o n  i n  p i t c h  a c c u r a c y .
S u b j e c t s  who r e c e iv e d  w h i te  n o i s e  as a  p e d a g o g ic a l  t o o l  i n  
i n d i v i d u a l  l e s s o n s  made, on th e  a v e r a g e ,  more v o c a l  p r o g r e s s  th a n  s u b j e c t s  
who d id  n o t  r e c e i v e  t h e  m asking  i n  t h i s  manner. The e f f e c t s ,  however, 
were h i g h l y  v a r i a b l e  as  some s u b j e c t s  a p p e a re d  to  be h e lp e d  by masking 
w h i le  o t h e r s  a p p e a re d  to  be h in d e r e d  i n  t h e i r  p r o g r e s s .  No c o n c lu s io n  
can be drawn a s  t o  w hat ty p e  o f  s t u d e n t  co u ld  b e n e f i t  f rom  m ask ing  used  
as a  p e d a g o g ic a l  t o o l .
O b s e r v a t io n s
S in c e  t h e  ju d g e s  w ere l i m i t e d  i n  th e  number o f  v a r i a b l e s  they  
co u ld  e v a l u a t e  a t  one t im e ,  i t  seemed s u i t a b l e  to  i n c l u d e  i n  t h i s  p o r t i o n  
of th e  s tu d y ,  o b s e r v a t i o n s  made by th e  j u d g e s ,  s u b j e c t s ,  and th e  
e x p e r im e n te r .
M asking seemed t o  c a u se  m ost s u b j e c t s  t o  I n t e n s i f y  v o c a l  
p r o d u c t i o n .  T h is  o b s e r v a t io n  i s  i n  a c c o rd  w i th  r e l a t e d  r e s e a r c h  in  
speech  v o c a l i z a t i o n . ^  However, i n  a few exam ples ,  t h e r e  a p p e a re d  to  be 
no n o t i c e a b l e  change i n  l e v e l ,  and one s u b j e c t  a c t u a l l y  a p p e a re d  to  
d e c r e a s e  i n  i n t e n s i t y .
^ P a u l  H e r b e r t  G luck, "Changes i n  N oncon ten t  A s p e c ts  o f  Speech 
as  a F u n c t io n  o f  High I n t e n s i t y  W hite  N o ise "  (u n p u b l i s h e d  d o c t o r a l  
d i s s e r t a t i o n .  U n i v e r s i t y  of M a ry la n d ,  1967 ) ,  p .  54.
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M asking a p p a r e n t l y  c a u se d  m ost  s u b j e c t s  t o  f l a t  a s c e n d in g  
p a s s a g e s  and t o  sh a rp  d e s c e n d in g  p a s s a g e s .  T h is  o b s e r v a t i o n  was e v id e n t  
on b o th  e x e r c i s e s  and l i t e r a t u r e .  S u s t a i n e d  p i t c h e s  te n d e d  t o  s l i d e  
s h a r p .  T h e re  w ere e x c e p t io n s  t o  t h e  above  t e n d e n c i e s .  Some s u b j e c t s  
s h a rp e d  a s c e n d in g  p a s s a g e s  and f l a t t e d  d e s c e n d in g  p a s s a g e s ,  w h i l e  o t h e r s  
f l a t t e d  on s u s t a i n e d  p i t c h e s .
I n  r e g a r d  to  vow el s o u n d s ,  t h e r e  was a ten d en cy  t o  m od ify  [ A ]  
tow ard  [ 9 ]  w h i l e  unde r  t h e  m ask ing  s t i m u l u s ;  a few m o d i f i e d  tow ard  [ 4 ] .
The e f f e c t s  o f  m asking  a p p e a r e d  t o  be  more e x a g g e r a te d  when th e  
v a r i a b l e  was i n t r o d u c e d  d u r in g  s i n g i n g  o f  l i t e r a t u r e  as  com pared to  th e  
s in g i n g  of e x e r c i s e s .  F u r th e r m o r e ,  two s u b j e c t s  m arked ly  i n c r e a s e d  th e  
tempo when th e  v a r i a b l e  was i n t r o d u c e d .  These s u b j e c t s  d e m o n s t r a te d  a 
d r a m a t i c  g a in  i n  i n t e n s i t y  and a s e v e r e  r e d u c t i o n  i n  p i t c h  a c c u r a c y  and 
d e t e r i o r a t i o n  o f  q u a l i t y .
The f o l lo w in g  s u g g e s t i o n s  a r e  o f f e r e d  as  t o  t h e  p o s s i b i l i t y  of
t h e  e x a g g e r a te d  e f f e c t  of i n t r o d u c i n g  m ask ing  to  a  s t u d e n t  d u r in g  th e
s i n g i n g  o f  l i t e r a t u r e :
1. The shock  o f  i n t r o d u c i n g  m ask ing  d u r in g  s i n g i n g  may be more 
d i s r u p t i v e  th a n  i n t r o d u c in g  i t  b e f o r e  t h e  a c t  i s  begun .
2 . The s i n g i n g  of l i t e r a t u r e  o f f e r s  a more c o m p l ic a t e d  a c t i v i t y
i n  t h a t  t h e r e  i s  a  r e l a t i v e l y  c o n s t a n t  change o f  v o w e ls ,  c o n s o n a n t s ,  and 
d i r e c t i o n  o f  p i t c h  as compared to  c o n t r o l l e d  e x e r c i s e s .
3. P e rh a p s ,  f o r  some s u b j e c t s ,  t h e  a c t  o f  s i n g i n g  l i t e r a t u r e  
has  a  d i f f e r e n t  im pac t  p s y c h o l o g i c a l l y  upon th e  v o c a l  m echanism  a s  
compared to  s in g i n g  e x e r c i s e s .
S u b j e c t  r e s p o n s e  to  t h e  w h i t e  n o i s e  s t im u lu s  on t h e  w hole  was 
f a v o r a b l e ,  and , w i th  one e x c e p t io n ,  no d i s c o m fo r t  was i n d i c a t e d  by th e
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s u b j e c t s  when th e  m ask ing  n o i s e  was a p p l i e d .  T h is  o b s e r v a t io n  i s  i n
1 2a g reem en t  w i t h  f i n d i n g s  o f  s t u d i e s  of w h i t e  n o i s e  m asking o f  s p e e c h .  ’
One s u b j e c t  who p r a c t i c e d  w i th  m asking  f o r  o n e - h a l f  hour a  day com pla ined  
o f  d i s o r i e n t a t i o n  and a  r i n g i n g  i n  th e  e a r s  im m ed ia te ly  f o l l o w i n g  i t s  
u s e ,  b u t  t h i s  c o n d i t i o n  d i s a p p e a re d  a f t e r  one week. S in c e  t h e r e  i s  
e v id e n c e  t h a t  w h i t e  n o i s e  m asking  d i m i n i s h e s  th e  p e r c e p t i o n  o f  o t h e r  
s e n s e  m o d a l i t i e s ,  i t  i s  p o s s i b l e  t h a t  any f e e l i n g s  o f  d i s c o m f o r t  o r  
d i s o r i e n t a t i o n  m ig h t  be  so  d im in is h e d  f o r  t h i s  r e a s o n .
Some s u b j e c t s  seemed t o  be a b l e  t o  s in g  h ig h e r  a n d /o r  lo w e r ,  and 
a p p e a re d  to  s in g  more e a s i l y  d u r in g  m ask in g .  I t  may be i n f e r r e d ,  on th e  
b a s i s  o f  M a h l 's  o b s e r v a t i o n s ,  t h a t  some s i n g e r s  may be a b le  to  e x te n d  
t h e i r  r a n g e s  and s i n g  more e a s i l y  d u r in g  m ask ing  b e c au se  th e y  a r e  l e s s
O
i n h i b i t e d .  I t  seems p o s s i b l e  t h a t  i n h i b i t e d  s i n g e r s  may p e r f o r m  more 
a c c e p ta b ly  when th ey  can no lo n g e r  c o n t r o l  t h e  v o c a l  mechanism by t h e i r  
e x t e r n a l  h e a r i n g  s e n s a t i o n s .
I t  a p p e a re d  t h a t  th e  more a dvanced  s i n g e r s  were l e s s  a f f e c t e d  by 
m ask in g .  T h is  o b s e r v a t i o n  a g re e s  w i t h  E k s t ro m 's  c o n c lu s io n  t h a t  
e x p e r ie n c e d  s i n g e r s  may r e l y  h e a v i l y  upon  p r o p r i o c e p t i v e  s e n s a t i o n s  f o r  
th e  c o n t r o l  o f  i n t e n s i t y ,  w hereas  i n e x p e r i e n c e d  s i n g e r s  seem to  r e l y  more 
h e a v i l y  upon a u d i t o r y  s e n s a t i o n s . ^  Advanced s i n g e r s  may be  r e l a t i v e l y
G. F . M ahl, "S enso ry  F a c t o r s  i n  t h e  C o n t r o l  o f  E x p r e s s iv e  
B e h a v io r ;  An E x p e r im e n ta l  Study o f  t h e  F u n c t io n  o f  A u d i to ry  S e l f -  
S t i m u l a t i o n  and V i s u a l  Feedback  i n  th e  Dynamics o f  V ocal and G e s t u r a l  
B e h a v io r  i n  th e  I n t e r v i e w  S i t u a t i o n , "  A c ta  P s y c h o lo g ic a , (1 9 6 1 ) ,  1 9 :4 9 7 -8 .
2
A l p e r t ,  pp .  16 -8 .
& a h l ,  p .  498.
^E. Ross E k s t r i
S in g e r  E x p e r i e n c e , "  The NATS B u l l e t i n , XVII (December, 1 9 6 0 ) ,  p p .  8 -1 2 .
om , " C o n t ro l  o f  S in g in g  I n t e n s i t y  a s  R e l a t e d  to
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u n a f f e c t e d  by masking b e c a u se  th e y  do n o t  depend upon e x t e r n a l  f e e d b a c k  
a s  much as l e s s  advanced  s i n g e r s  do .
The e x p e r i m e n t e r ' s  o b s e r v a t io n s  d u r in g  th e  u s e  of w h i te  n o i s e  i n  
l e s s o n s  s u p p o r t s  t h e  v a r i a b i l i t y  i n  r e s p o n s e  e n c o u n te re d  i n  a n a l y s i s  o f  
th e  e v a l u a t i o n s .  For th e  same s u b j e c t ,  t h e  p e r c e iv e d  e f f e c t s  of masking 
w ere  v a r i a b l e  from  l e s s o n  t o  l e s s o n  and even  from  m in u te  to  m in u te .  The 
m u l t i t u d e  of r e s p o n s e s  and p e r c e iv e d  e f f e c t s  m igh t  be  e x p la in e d  by th e  
a ssu m p t io n  t h a t  i n d i v i d u a l s  a p p a r e n t l y  have th e  a b i l i t y  t o  r e sp o n d  to  
v a r i o u s  a s p e c t s  o f  th e  p e r c e p t u a l  f i e l d  a t  any g iv e n  moment.^
How an  i n d i v i d u a l  a l t e r s  h i s  p e r c e p t u a l  f i e l d  i s  n o t  u n d e rs to o d .  
I t  may be assumed t h a t  m ost o f  t h e  s e n s a t i o n s  o f  e x t e r n a l  h e a r in g  
fee d b a c k  a r e  removed by m ask in g .  How th e  p r o p r i o c e p t i v e  fee d b a c k  i s
a f f e c t e d  i s  n o t  known, b u t  s t u d i e s  i n d i c a t e  t h a t  p e rh a p s  a l l  o f  t h e  s e n s e
2
m o d a l i t i e s  a r e  d im in is h e d .  Guttman found t h a t  a f t e r  b o th  e x t e r n a l  and
3
i n t e r n a l  fee d b a c k  w ere c u t  o f f ,  i n d i v i d u a l s  co u ld  s t i l l  p roduce  s p e e c h .  
T h is  would s u g g e s t  t h a t  n e i t h e r  o f  th e  known avenues  o f  fee d b a c k  a r e  
e s s e n t i a l  f o r  v o c a l i z a t i o n .  T h a t  v o c a l i z a t i o n  can  s t i l l  t a k e  p l a c e  
i n d i c a t e s  t h a t  t h e r e  may b e  fe e d b a c k  avenues which do n o t  depend upon 
th e  s e n so ry  m echanism s. I t  i s  even  p o s s i b l e  t h a t  once  n e u r a l  images a r e  
s t r o n g  enough, fee d b a c k  i s  no lo n g e r  n e c e s s a r y .  Osgood h a s  c o n s t r u c t e d  
a  t h e o r e t i c a l  model o f  t h e  la n g u a g e  sequence  w hicn  does n o t  ta k e  i n t o
^ A lp e r t ,  p .  73.
2
W. J .  G a rd n e r ,  J .  R. C. L i c k l i d e r  and A. Z. W eisz , " S u p p re s s io n  
o f  P a in  by S ound ,"  S c i e n c e , (1 9 6 0 ) ,  1 3 2 :3 2 -3 .
3
N. Guttman, " E x p e r im e n ta l  S tu d ie s  o f  t h e  Speech C o n t ro l  
Mechanism" (u n p u b l i s h e d  d o c t o r a l  d i s s e r t a t i o n .  U n i v e r s i t y  o f  I l l i n o i s ,  
1 9 5 4 ) ,  pp . 49-50 .
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a c c o u n t  any k in d  of f e e d b a c k .  H is  schema i s  a two s t a g e  s t i m u lu s -
r e s p o n s e  p r o c e s s  and i s  r e g a r d e d  s e r i o u s l y  by many p s y c h o l o g i s t s . ^  T h is  
would seem to  s u g g e s t  t h a t  s i n g e r s  w i th  w e l l - d e v e lo p e d  t o n a l  im agery  may 
n o t  depend upon fee d b a c k  f o r  v o c a l i z a t i o n .  A s tu d y  by Welsh i n d i c a t e s
t h a t  th e  fee d b a c k  mechanism may be more e a s i l y  i n t e r f e r e d  w i th  a t  th e
2
n e u r a l  l e v e l .  U n t i l  t h e  m e n ta l  p r o c e s s e s  a r e  b e t t e r  u n d e r s to o d ,  judgm en t 
must be r e s e r v e d .
I m p l i c a t i o n s
1. S in g in g  v o c a l i z a t i o n  a; p e a r s  to  be a f f e c t e d  by w h i te  n o i s e  
m asking i n  much th e  same manner a s  speech  v o c a l i z a t i o n .  T h is  im p l ie s  t h e  
f u n c t i o n a l  s i m i l a r i t i e s  of th e  v o c a l  a c t s  and u n d e r s c o r e s  t h e  p o s s i b l e  
use  o f  s p e e c h  th e ra p y  rem e d ie s  on th e  s in g in g  v o i c e .
2 . The e f f e c t s  th e m s e lv e s  i n d i c a t e  t h a t  p e rh a p s  much o f  t h e  
sp e ec h  mechanism i s  on th e  n e u r a l  l e v e l  and d e f i e s  a v a i l a b l e  means o f  
o b s e r v a t i o n  and m easurem ent.
3. Masking can be e a s i l y  employed i n  th e  v o i c e  s t u d i o ,  and, i t  
does n o t  a p p e a r  to  have  any d e t r i m e n t a l  e f f e c t  on s i n g e r s .
4. The e f f e c t  of m asking  i s  im m edia te ly  p e r c e i v a b l e  and a p p e a r s  
t o  b e  c u m u la t iv e  over  an  e x te n d e d  p e r i o d .
5 . Masking may be  a  u s e f u l  t o o l  f o r  t e a c h e r s  of s i n g i n g .  The 
e f f e c t s  o f  m asking , how ever, a r e  too  v a r i a b l e  to  be a p p l i e d
P a t r i c i a  I .  Myers and Donald D. Hammill, M ethods f o r  L e a rn in g  
D i s o r d e r s  (New York: Jo h n  W iley and Sons, I n c . ,  1 9 6 9 ) ,  p .  30.
2
O l i v e r  Leo W elsh, "The E f f e c t s  of Delayed A u d i to ry  Feedback  
on th e  V oca l  I n t e n s i t y  and S peak ing  R ate  o f  A d u l ts  W ith  H e a r in g  Lcr.s" 
( u n p u b l i s h e d  d o c t o r a l  d i s s e r t a t i o n ,  Boston  U n i v e r s i t y  Schoo l o f  
E d u c a t io n ,  1965), p .  68.
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i n d i s c r i m i n a t e l y  a s  a p a n acea  f o r  s i n g e r s .  U n t i l  i t  can be d e te rm in e d  
which s t u d e n t s  can  be a id e d  by m ask in g ,  f u r t h e r  e x p e r i m e n t a t i o n  a p p ears  
w a r ra n te d .
Recommendations f o r  A d d i t i o n a l  R e se a rc h
1. A r e p l i c a t i o n  o f  th e  p r e s e n t  e x p e r im e n t  to  f u r t h e r  e v a lu a te
th e  tendency  o f  s i n g e r s  to p r o g r e s s  more e a s i l y  under  s u p e r v i s e d  masking
t r a i n i n g  th a n  under  unmasked t r a i n i n g ,  and to  r e a s s e s s  th e  l a c k  o f  
p r o g re s s  e x h i b i t e d  by th e  s e l f - s u p e r v i s e d  t r e a tm e n t  g ro u p .
2. A s tu d y  to  d e te rm in e  i f  th e  e f f e c t  of m asking  c o u ld  be 
reduced  to m e a n in g fu l  a c o u s t i c  d a t a  u s in g  th e  t e c h n iq u e s  o f  fu n d am en ta l  
f re q u e n c y  and s p e c t r a l  a n a l y s i s .
3. A s tu d y  of th e  p h y s i o l o g i c a l  e f f e c t  of m ask ing  u s in g  s low -
m otion  p h o to g ra p h y .
4. A s tu d y  to  d e te rm in e  th e  a p p l i c a b i l i t y  o f  therm ography  as 
a means of o b s e r v in g  m uscle  a c t i v i t y  d u r in g  v o c a l i z a t i o n .
5. A s tu d y  to  d e te rm in e  th e  e f f e c t  o f  m asking  on advanced
s i n g e r s .
6. A s tu d y  to  d e te rm in e  th e  e f f e c t  of d e la y e d  a u d i t o r y  feedback  
on a s i n g e r ' s  p e r fo rm a n c e .
7. A s tu d y  u t i l i z i n g  th e  " p h o n ic  e a r "  as  a m ethod of l e s s e n in g  
th e  c o n f l i c t  be tw een  th e  t o n a l - m e n t a l  image and th e  s e n s a t i o n s  c r e a t e d  
by e x t e r n a l  h e a r i n g .
8. A s tu d y  to  d e te rm in e  w h e th e r  i n d i v i d u a l s  a r e  p r e d i s p o s e d  
toward c e r t a i n  k in d s  o f  im a g e ry .
9. A s tu d y  to  d e te rm in e  i f  c e r t a i n  d i s c i p l i n e s  t e n d  to  be 
o r i e n t e d  tow ard  s p e c i f i c  ty p e s  o f  im a g e ry .
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10. A s tu d y  to  a s s e s s  t h e  p o s s i b i l i t y  o f  p r e d i c t i n g  th e  s u c c e s s  
of i n d i v i d u a l s  i n  d i s c i p l i n e s  w hich  a p p e a r  to  r e q u i r e  h i g h ly  d e v e lo p e d ,  
s p e c i f i c  k in d s  o f  im agery .
11. A s tu d y  to  d e te rm in e  i f  t h e  im m edia te  v a r i a b l e  e f f e c t  o f  
m asking can  be c a t e g o r i z e d  i n t o  s p e c i f i c  p e r c e iv e d  t e n d e n c ie s .
12 . A s tu d y  to  d e te rm in e  i f  p e r s o n a l i t y  c h a r a c t e r i s t i c s  o f  
i n d i v i d u a l s  a r e  r e l a t e d  to  s p e c i f i c  p e r c e iv e d  e f f e c t s  o f  m ask ing .
13. A s tu d y  to  d e te rm in e  i f  f i e l d - d e p e n d e n t  and f i e l d -  
in d e p e n d e n t  i n d i v i d u a l s  r e sp o n d  d i f f e r e n t l y  to  m ask ing .
14. A s tu d y  of n e u r o l o g i c a l  a c t i v i t y  d u r in g  v o c a l i z a t i o n  to  
d e te rm in e  t h e  e f f e c t  of s e l f - h e a r i n g  on th e  o t h e r  s e n s e  m o d a l i t i e s .
15 . A s tu d y  d e s ig n e d  to  a n a ly z e  th e  e f f e c t  o f  a u d i t o r y  f a t i g u e  
on th e  s i n g e r ' s  v o c a l  p e r fo rm a n c e .
16. A s tu d y  d e s ig n e d  t o  a n a ly z e  th e  e f f e c t  o f  a u d i t o r y  f a t i g u e  
on a  j u d g e ' s  p e r c e p t i v e  e v a l u a t i o n  a b i l i t i e s .
17. A s tu d y  r e l a t i v e  t o  d i f f e r e n c e s ,  i f  any , i n  an i n d i v i d u a l ' s  
p e r c e p t i o n  c a p a b i l i t i e s  i n  t h e  v a r i o u s  r a n g e s  o f  th e  sound s p e c t ru m .
BIBLIOGRAPHY
A. Books
1. Books by A u th o r ( s )
Ahmann, J .  S t a n l e y ,  and M arv in  D. C lo c k .  E v a lu a t in g  P u p i l  G row th.
B oston: A l ly n  and Bacon, I n c . ,  1971.
Appelman, D. R a lph . The S c ie n c e  o f  V oca l P e dagogy . B loom ing ton :
I n d ia n a  U n i v e r s i t y  P r e s s ,  1967.
Bartholomew, Wilmer T. A c o u s t i c s  o f  M u s ic . New York: P r e n t i c e - H a l l ,
I n c . ,  1942.
Békésy, Georg vo n . E x p e r im en ts  i n  H e a r in g , t r a n s . and e d .  E. G. Wever.
New Y ork: M cGraw -H ill Book Company, I n c . ,  1960.
B lake , James N e a l .  Speech , Language and L e a rn in g  D i s o r d e r s . S p r i n g f i e l d ,  
I l l i n o i s :  C h a r le s  C. Thomas, 1971.
Brown, R alph  M orse. The S in g in g  V o ic e . New York: The M acm illan  Cong)any,
1947.
Brown, W il l ia m  E a r l .  V oca l  Wisdom, Maxims o f  G io v an n i  B a t t i s t a  L a m p e r t i . 
P u b l i s h e d  by a u t h o r ,  1931.
B run ing , Jam es L . , and B. L. K i n t z .  C o m p u ta t io n a l  Handbook o f  S t a t i s t i c s . 
G lenv iew , I l l i n o i s :  S c o t t ,  Foresm an and Company, 1968.
C o f f in ,  B e r to n .  The T o n a l  A r t  o f  S in g in g :  Harmonic P r o n u n c i a t i o n .
C olo rado : B e r to n  C o f f in ,  1972.
D av is ,  H a l lo w e l l ,  and S. R ic h a rd  S i lv e rm a n .  H e a r in g  and D e a f n e s s .
Chicago: H o l t ,  R i n e h a r t  and W in s to n ,  I n c . , 1962.
De Young, R ic h a rd .  The S i n g e r ' s  A r t . C h icago: De P a u l  U n i v e r s i t y ,
1958.
D i t t r i c h ,  F. L. B io p h y s ic s  o f  th e  E a r . S p r i n g f i e l d ,  I l l i n o i s :  C h a r le s
C. Thomas, 1963.
Edwards, A l l e n  L. E x p e r im e n ta l  D es ign  In  P s y c h o lo g i c a l  R e s e a rc h . 2nd ed . 
New York: R i n e h a r t  and Company, I n c . ,  1950.
E ise n so n ,  J o n .  The Improvement o f  V o ice  and D i c t i o n . New York: The
M acm illan  Company, 1958.
82
E is e n s o n ,  J o n ,  J .  J e f f e r y  A u er ,  and John  V. I r w in .  The P sycho logy  of 
Com m unication . New York: A p p l e to n - C e n t u r y - C r o f t s , 1963.
E i s l e r ,  F . Goldman. P s y c h o l i n g u i s t i c s — E x p e r im e n ts  in  Spontaneous 
S p e e c h . New York: Academic P r e s s ,  1968.
F i e l d s ,  V i c to r  A le x a n d e r .  T r a in i n g  th e  S in g in g  V o ic e . M o rn in g s id e  
H e ig h t s ,  New York: K in g 's  Crown P r e s s ,  1947.
F reund , Jo h n  £ .  Modern E lem en ta ry  S t a t i s t i c s . 3 rd  ed . Englewood 
C l i f f s ,  New J e r s e y :  P r e n t i c e - H a l l ,  I n c . ,  1952.
F r i s e l l ,  A nthony. The T enor  V o ic e . B oston : B ruce  Hum phries, 1964.
Fuchs ,  V i k t o r .  The A r t  of S in g in g  and V oice  T e c h n iq u e . New York: 
London House and M axw ell, 1967.
G a r c ia ,  M anuel. T r a i t é  Complet de l ' A r t  du C h a n t , e d i t i o n  unknown. 
B r u x e l l e s :  B. S c h o t t .
G u l i c k ,  W a lte r  Law rence. H e a r in g — P h y s io lo g y  and P s y c h o p h y s ic s . 
London: O xford  U n i v e r s i t y  P r e s s ,  1971.
Hebb, D. 0 .  The O r g a n iz a t io n  of B e h a v io r . New Y ork: John  W iley and
Sons, 1949.
H e l l e r ,  M o rr is  F. F u n c t i o n a l  O to lo g y —The P r a c t i c e  of A u d io lo g y .
New York: S p r in g e r  P u b l i s h i n g  Company, I n c . ,  1955.
H e r b e r t - C a e s a r i , Edgar F . The S c ie n c e  and S e n s a t i o n s  of V oca l T one . 
B oston : C rescendo  P u b l i s h i n g  Company, 1971.
_________ . V oca l  T r u th .  B oston : C rescendo  P u b l i s h i n g  Company, 1969.
J a c o b s o n ,  Edmund. You Must R e la x . New Y ork: W h i t t l e s e y  House, 1942.
J u d s o n ,  Lyman S p i c e r ,  and Andrew Thomas W eaver. Voice S c i e n c e . New 
York: A p p l e to n - C e n t u r y - C r o f t s , 1965.
K o f l e r ,  Leo. The A r t  o f  B r e a t h i n g . New York: Edgar S. W erner, 1898.
K rech , D avid , R ic h a rd  S. C r u t c h f i e l d ,  Norman L iv s o n ,  and o t h e r s .  E lem ents 
of P s y c h o lo g y . 2nd ed . New York: A l f r e d  A. Knopf, 1969.
Lacey , O l i v e r  L. S t a t i s t i c a l  Methods i n  E x p e r im e n ta t i o n . New York: The
M acm illan  Company, 1953.
Lehmann, L i l l i .  How to  S i n g . R ic h a rd  A l d r i c h  ( t r a n s . ) .  New York: The
M acm illan  Company, 1910.
L i ,  Je rom e C. R. S t a t i s t i c a l  I n f e r e n c e . 2 v o l s .  Ann A rb o r ,  M ich igan : 
Edwards B r o t h e r s ,  I n c . ,  1964.
83
L i n d q u i s t ,  E. F. D esign  and A n a ly s is  o f  E x p e r im en ts  i n  Psycho logy  and 
E d u c a t i o n . Boston: Houghton M i f f l i n  Company, 1953.
 . S t a t i s t i c a l  A n a ly s is  i n  E d u c a t io n a l  R e s e a rc h .  Boston:
Houghton M i f f l i n  Company, 1940.
L i t t l e r ,  T. S. The P h y s ic s  of th e  E a r . New Y ork: The M acm illan
Company, 1965.
M ackenzie , S i r  M o re l l .  Hygiene o f  th e  V ocal O rg a n s . 9 th  ed . Belmar,
New J e r s e y :  Edgar S. Werner and Co., 1928.
Mac K in le y ,  S t e r l i n g .  The S in g in g  Voice and I t s  T r a i n i n g . New York:
E. P . D u tto n  and C o .,  1910.
M a r a f i o t i ,  P . M ario .  C a ru s o 's  Method of V oice P r o d u c t i o n . New York:
D. A p p le to n -C e n tu ry  C o . ,  1937.
M cK ella r ,  P e t e r .  Im a g in a t io n  and T h in k in g . New York: B a s ic  Books,
I n c . , 1957.
M cL ellan , E le a n o r .  Voice E d u c a t io n . New York: H arp e r  and B r o t h e r s ,
1920.
M i l l e r ,  F rank  E. V ocal A r t - S c i e n c e . New York: G. S c h i rm e r ,  I n c . ,  1922.
Moore, G. P a u l .  O rgan ic  Voice  D i s o r d e r s . Englewood C l i f f s ,  New J e r s e y :  
P r e n t i c e - H a l l ,  I n c . ,  1971.
Murphy, A lb e r t  T. F u n c t io n a l  V oice D i s o r d e r s . Englewood C l i f f s ,  New 
J e r s e y :  P r e n t i c e - H a l l ,  I n c . ,  1964.
_________ , and R. F i tz s im o n s .  S t u t t e r i n g  and P e r s o n a l i t y  Dynam ics. New
York: The Ronald P r e s s  C o . ,  1960.
M yers, P a t r i c i a  I . ,  and Donald D. Hammill. Methods f o r  L e a rn in g  
D i s o r d e r s . New York: John  W iley and Sons, I n c . ,  1969.
Newby, Hayes A. A u d io lo g y . 3rd ed .  New York: A p p le to n - C e n tu r y - C r o f t s , 
1972.
Osgood, C h a r le s  E. Method and Theory i n  E x p e r im e n ta l  P s y c h o lo g y . New 
York: Oxford  U n iv e r s i ty  P r e s s ,  1953.
P e n f i e l d ,  W ild e r ,  and Lamar R o b e r ts .  Speech and B ra in  M echanisms. 
P r i n c e t o n ,  New J e r s e y :  P r in c e t o n  U n i v e r s i t y  P r e s s ,  1959.
P i a g e t ,  J e a n ,  B a rb e l  I n h e l d e r ,  and o t h e r s .  M e n ta l  Imagery i n  th e  C h i l d . 
New York; B as ic  Books, I n c . ,  1971.
Proschow sky , F r a n tz .  The Way to  S in g . B os ton :  C. C. B i r c h a rd  and Co.,
1923.
84
Q u i r in g ,  D a n ie l  P . The Head, Neck and T r u n k . 3rd ed . P h i l a d e l p h i a :
Lea and F e h ig e r ,  1967.
R eid , C o r n e l iu s  L. Bel Canto , P r i n c i p l e s  and P r a c t i c e s . New York: 
Coleman-Ross Company, I n c . ,  1950.
__________. The F re e  V oice . New York: Coleman-Ross Company, I n c . ,  1965.
R ic e ,  W il l ia m  C. B a s ic  P r i n c i p l e s  of S i n g i n g . New York: Abingdon
P r e s s ,  1961.
Rose, A rn o ld .  The S in g e r  and th e  V o ic e . New York: S t .  M a r t i n ' s
P r e s s ,  1971.
R o se w a l l ,  R ic h a rd  B. Handbook o f  S i n g i n g . I l l i n o i s :  Summy-Birchard
Company, 1961.
R u s s e l l ,  G. O sc a r .  Speech and V o ic e . New York: The M acm illan  Comapny,
1931.
The Vowel: I t ' s  P h y s i o l o g i c a l  Mechanism as Shown by X-Ray.
Columbus: Ohio S t a t e  U n i v e r s i t y  P r e s s ,  1928.
S a n d e rs ,  Derek A. A u ra l  R e h a b i l i t a t i o n . Englewood C l i f f s ,  New J e r s e y :  
P r e n t i c e - H a l l ,  I n c . ,  1971.
S h a k e s p e a re ,  W il l iam . The A r t  o f  S i n g i n g . B oston: O l i v e r  D i t s o n  C o . ,
1921.
S nedeco r,  George W. S L a L ls L ic a l  M e th o d s . 4 th  ed . Ames, Iowa: The
Iowa S t a t e  C o l leg e  P r e s s ,  1946.
S t a n l e y ,  D oug las .  The S c ie n c e  o f  V o ic e . 5 th  ed . New York: C a r l  
F i s c h e r ,  I n c . ,  1958.
_________ . The V oice , I t s  P r o d u c t io n  and R e p ro d u c t io n . New York:
P i tm an  P u b l i s h in g  C o rp . ,  1933.
S u t r o ,  E m il .  D u a l i ty  of Voice and S p e e c h . London: Dryden H ouse, 1904.
Van R ip e r ,  C h a r le s .  Speech C o r r e c t i o n — P r i n c i p l e s  and M ethods . 5 th  ed . 
Englewood C l i f f s ,  New J e r s e y :  P r e n t i c e - H a l l ,  I n c . ,  1972.
_________ . The N a tu re  of S t u t t e r i n g . Englewood C l i f f s ,  New J e r s e y :
P r e n t i c e - H a l l ,  I n c . ,  1971.
Vennard, W il l ia m .  S in g in g ,  th e  Mechanism and th e  T e c h n ic . New York: 
C a r l  F i s c h e r ,  I n c . ,  1967.
Weer, R o b e r t  Lawrence. My Views on V o ice  P r o d u c t i o n . B os ton , 
M a s s a c h u s e t t s :  R obert  Lawrence Weer, 1941.
85
W e in tra u b ,  D a n ie l  J . ,  and Edward L. W alker .  P e r c e p t i o n . Belmont, 
C a l i f o r n i a ;  B ro o k s /C o le  P u b l i s h i n g  Company, 1966.
W est, R o b e r t ,  M erle  A n s b e r ry ,  and Anna C a r r .  The R e h a b i l i t a t i o n  of 
S p e e c h . 3 rd  ed .  New York: H a rp e r  and B r o t h e r s ,  1957.
Wever, E r n e s t  G len . Theory o f  H e a r in g . New York: John  W iley and
Sons, I n c . ,  1949.
W h ite ,  E r n e s t  G. S c ie n c e  and  S i n g i n g . London: J .  M. Dent and Sons
L t d . ,  1950.
W h it lo c k ,  Weldon. B e l  Canto f o r  th e  2 0 th  C e n tu ry . Champaign, 
I l l i n o i s :  P ro  M usica  P r e s s ,  1968.
W ith e rsp o o n ,  H e r b e r t .  S in g in g ,  a  T r e a t i s e  f o r  T e a c h e rs  and S t u d e n t s , 
New York: G. S c h i rm e r ,  I n c . ,  1925.
Wyburn, G. M ., R. W. P i c k f o r d ,  and R. J .  H i r s t .  Human S enses  and 
P e r c e p t io n .  Canada: U n i v e r s i t y  o f  T o ro n to  P r e s s ,  1964.
2. Handbooks and E d i t e d  A n th o lo g ie s
B a r n h a r t ,  C. L . , and J e s s  S t e i n  ( e d s . ) .  The A m erican  C o l leg e  
D i c t i o n a r y . New York: Random House, 1958.
E is e n s o n ,  Jon  ( e d . ) .  S t u t t e r i n g :  A Symposium. New York: H a rp e r  and
Row, 1958.
Gage, N. L. ( e d . ) .  Handbook o f  R e se a rc h  on T e a c h in g . Chicago: Rand
McNally and Company, 1967.
G l o r ig ,  Aram ( e d . ) .  A ud iom etry :  P r i n c i p l e s  and P r a c t i c e s . B a l t im o re :
The W illiam s and W ilk in s  Company, 1965.
Jo h n s o n ,  W endell ( e d . ) .  S t u t t e r i n g  i n  C h i ld re n  and A d u l t s . M in n e a p o l is :  
U n i v e r s i t y  o f  M in n e so ta  P r e s s ,  1955.
K r a s n e r ,  Leonard and Leonard  P . Ullmann ( e d s . ) .  R e se a rc h  i n  B ehav io r  
M o d i f i c a t i o n . New York: H o l t ,  R i n e h a r t  and W ins ton , I n c . ,  1967.
R ie b e r ,  R. W., and R. S . B ru b a k e r  ( e d s . ) .  Speech P a t h o lo g y . Amsterdam: 
N o r th -H o l la n d  P u b l i s h i n g  Company, 1966.
S te v e n s ,  S. S. ( e d . ) .  Handbook o f  E x p e r im e n ta l  P s y c h o lo g y . New York: 
Jo h n  Wiley and S ons ,  I n c . ,  1951.
V e n t ry ,  I r a  M ., J o s e p h  B. C h a i k l i n ,  and R ic h a rd  F .  Dixon ( e d s . ) .
H ea r ing  M easurem ent: A Book o f  R e a d in g s . New York: A p p le to n -
C en tu ry -C ro f  t s ,  1971.
86
Zubek, John  P . ( e d . )*  S e n so ry  D e p r iv a t io n :  F i f t e e n  Y e a rs  o f  R e s e a rc h .
New York: A p p l e to n - C e n t u r y - C r o f t s , 1969.
B. P e r i o d i c a l s
Bartholomew, Wilmer T. "The P a rad o x  of Voice T e a c h in g ,"  J o u r n a l  o f  th e  
A c o u s t i c a l  S o c i e ty  o f  A m e ric a , 11 (1940), pp . 446-450 .
B r o d n i tz ,  F r i e d r i c h  S. "S e m a n t ic s  of th e  V o ic e ,"  J o u r n a l  o f  Speech and 
H e a r in g  D i s o r d e r s , 32 (1 9 6 7 ) ,  pp .  325-330.
Ehmer, R. H. "Masking P a t t e r n s  o f  T o n e s ,"  J o u r n a l  o f  th e  A c o u s t i c a l  
S o c ie ty  o f  A m e ric a , 31 (1 9 5 9 ) ,  pp. 1115-1120.
Ekstrom , E. R oss .  " C o n t r o l  o f  S in g in g  I n t e n s i t y  a s  R e l a t e d  to  S in g e r  
E x p e r ie n c e , "  The NATS B u l l e t i n , 17 (19 6 0 ) ,  pp . 8 -1 2 .
G ard n e r ,  W. J . ,  J .  R. C. L i c k l i d e r  and A. Z. W eisz . " S u p p re s s io n  of 
P a in  by S o u n d ,"  S c i e n c e , 132 (19 6 0 ) ,  p p .  32 -33 .
G a s t a u t ,  H . , and I .  B e r t .  "EEG Changes During C in e m a to g ra p h ic
P r e s e n t a t i o n , "  EEG C l i n i c a l  N e u ro p h y s io lo g y , 6 (1 9 5 4 ) ,  p p .  433-444.
H ernandez-P eon , R . , H. S h e r r e r ,  and M. J o u v e t .  " M o d i f i c a t i o n  o f  
E l e c t r i c  A c t i v i t y  i n  C o c h le a r  N ucleus  During A t t e n t i o n  i n  
A n e s th e t i z e d  C a t s , "  S c i e n c e , 123 (1956),  pp .  331-332 .
Husson, R aoul. "How th e  A c o u s t i c s  o f  a H a l l  A f f e c t  th e  S in g e r  and
S p e a k e r , "  t r a n s .  by P i e r r e  D e l a t t r e ,  The NATS B u l l e t i n , 18 (1962),  
pp. 8 -17 .
_________ . "The P h a ry n g o -B u c c a l  C a v i ty  and I t s  P h o n a to ry  P h y s io lo g y ,"
t r a n s .  by E ve lyn  Robe, The NATS B u l l e t i n , 16 (1 9 6 0 ) ,  pp . 4 -11 .
J a c o b s o n ,  Edmund. " E le c t r o p h y s io l o g y  of M en ta l  A c t i v i t i e s , "  American 
J o u r n a l  of P s y c h o lo g y , 44 (1 9 3 2 ) ,  pp. 677-694.
Mahl, G. F . "S e n so ry  F a c t o r s  i n  t h e  C o n tro l  o f  E x p r e s s iv e  B eh av io r :
An E x p e r im e n ta l  S tudy  o f  th e  F u n c t io n  o f  A u d i to ry  S e l f - S t i m u l a t i o n  
and V i s u a l  F eedback  i n  t h e  Dynamics o f  Vocal and G e s t u r a l  B ehav io r  
i n  th e  I n t e r v i e w  S i t u a t i o n , "  A c ta  P s y c h o lo g ic a , 19 (1 9 6 1 ) ,  pp . 497- 
498.
M a r a i s t ,  J .  A . ,  and G. H u t to n .  " E f f e c t s  o f  A u d i to ry  M asking Upon th e  
Speech of S t u t t e r e r s , "  J o u r n a l  of Speech and H e a r in g  D i s o r d e r s ,
22 (1 9 5 7 ) ,  p p .  385-389 .
M enzel, O t to  J .  P r i n c i p l e s  of A u d io m e tr ic  M ask ing . M aico A u d io lo g ic a l  
L ib ra r y  S e r i e s ,  Volume I I ,  R e p o r ts  S ix ,  Seven, E i g h t ,  P a r t s  I ,  I I  
and I I I ,  Maico E l e c t r o n i c s ,  1967.
87
R in g le ,  R . , and M. D. S t e e r .  "Some E f f e c t s  o f  T a c t i l e  and A u d i to ry  
A l t e r a t i o n s  on Speech O u tp u t , "  J o u r n a l  o f  Speech and H e a r in g  
R e s e a rc h , 6 (1 9 6 3 ) ,  pp .  369-378.
S h o r t ,  P. L. "The O b j e c t i v e  S tudy  o f  M en ta l  Im a g e ry ,"  EEG C l i n i c a l  
N e u ro p h y s io lo g y , 4 (1 9 5 2 ) ,  p .  111.
Simon, George R. Bone C o n d u c t io n  H e a r in g . M aico A u d i o l o g ic a l  L ib r a r y  
S e r i e s ,  Volume V I, R e p o r t  Ten, Maico H e a r in g  I n s t r u m e n t s ,  1968.
Sm ith , C u r t i s  R. T h e o r ie s  of H e a r in g . Maico A u d i o l o g ic a l  L i b r a r y  
S e r i e s ,  Volume V I, R e p o r t  T h re e ,  Maico H e a r in g  I n s t r u m e n t s ,  1967.
S t ro m s ta ,  C. P . "A M ethodology R e la te d  to  th e  D e te rm in a t io n  o f  th e
P hase  Angle  o f  B one-Conducted Speech Sound Energy o f  S t u t t e r e r s  and 
N o n - S t u t t e r e r s , "  Speech M onographs, 24 (1 9 5 7 ) ,  pp . 147-148 .
S tu d e b a k e r ,  G. A. " C l i n i c a l  Masking o f  A i r  and Bone C onducted S t i m u l i , "  
J o u r n a l  o f  Speech and H e a r in g  D i s o r d e r s , 29 (1 9 6 4 ) ,  pp .  23 -3 5 .
" C l i n i c a l  M asking o f  th e  N on-T est  E a r , "  J o u r n a l  o f  Speech
and H e a r in g  D i s o r d e r s , 32 (1967 ),  pp. 360-371.
T a r t ,  C h a r le s  T. "An In e x p e n s iv e  Masking N o ise  G e n e r a t o r , "  
P s y c h o p h y s io lo g y , 2 (1 9 6 6 ) ,  pp . 170-172.
C. U npub lished  M a t e r i a l s
A l p e r t ,  M urray . "F eedback  E f f e c t s  of H e a r in g  on V oice  L e v e l . "
U n p u b l ish e d  d o c t o r a l  d i s s e r t a t i o n .  New York U n i v e r s i t y ,  1966.
B a t te n ,  Don E l t o n .  "The E f f e c t s  o f  Senso ry  D e p r iv a t io n  on A u d i to ry  and 
V i s u a l  S e n s i t i v i t y . "  U n p ub lished  d o c t o r a l  d i s s e r t a t i o n ,  W ashington 
S t a t e  U n i v e r s i t y ,  1962.
Bow ler, Ned Welcome. "A Fundam en ta l  F requency  A n a ly s i s  o f  H arsh  Vocal 
Q u a l i t y . "  U n p u b l ish e d  d o c t o r a l  d i s s e r t a t i o n ,  S t a n f o r d  U n i v e r s i t y ,  
1957.
G luck , P a u l  H e r b e r t .  "Changes i n  N oncon ten t  A s p e c ts  o f  Speech a s  a 
F u n c t io n  o f  High I n t e n s i t y  W hite N o i s e . "  U n p u b l ish e d  d o c t o r a l  
d i s s e r t a t i o n .  U n i v e r s i t y  o f  M aryland , 1967.
G uttm an, N. " E x p e r im e n ta l  S tu d ie s  o f  th e  Speech  C o n t r o l  M echanism ."  
U n p u b l ish ed  d o c t o r a l  d i s s e r t a t i o n .  U n i v e r s i t y  o f  I l l i n o i s ,  1954.
H u l l ,  F. M. "An I n v e s t i g a t i o n  o f  Speech D is tu r b e d  a s  a F u n c t io n  o f  the  
F requency  D i s t o r t i o n  o f  D elayed  A u d i to ry  F e e d b a c k ."  U n p u b l ish e d  
d o c t o r a l  d i s s e r t a t i o n .  U n i v e r s i t y  of I l l i n o i s ,  1952.
88
J e n s e n ,  D iana  E l i z a b e t h .  "The E f f e c t s  o f  D elayed  A u d i to ry  Feedback
S t r e s s  and F a i l u r e  S t r e s s  of S e l e c t e d  M easures  o f  Speech , Language, 
and Problem  S o lv in g  P erfo rm ance  i n  C o l leg e  S t u d e n t s . "  U npublished  
d o c t o r a l  d i s s e r t a t i o n ,  I n d ia n a  U n i v e r s i t y ,  1967.
M i l l e r ,  James D av id .  "On th e  R e l a t i o n s h i p  Between Temporary H ear ing  
Loss and M ask in g ."  U npub lished  d o c t o r a l  d i s s e r t a t i o n ,  I n d ia n a  
U n i v e r s i t y ,  1957.
P o w e l l ,  I r a  C h e s ley .  "A Study o f  th e  R e l a t i o n s h i p  o f  S in g in g  Accuracy
to  th e  P i tc h - M a tc h in g  A b i l i t i e s  o f  E igh ty -O ne  S u b j e c t s . "  U npublished  
d o c t o r a l  d i s s e r t a t i o n ,  The U n i v e r s i t y  o f  Oklahoma, 1969.
S tu d e b a k e r ,  G e ra ld  A r th u r .  " I n v e s t i g a t i o n  o f  Two A s p e c ts  of Bone 
C onduction  T e s t i n g  P lacem en t of th e  V i b r a t o r  on th e  Head and 
P r e s e n t a t i o n  o f  th e  Masking Sound ."  U n p u b l ish ed  d o c t o r a l  
d i s s e r t a t i o n ,  S y ra cu se  U n i v e r s i t y ,  1960.
Welsh, O l iv e r  Leo. "The E f f e c t s  o f  D elayed  A u d i to ry  Feedback  on th e  
V ocal I n t e n s i t y  and Speaking  R a te  o f  A d u l t s  W ith  H e a r in g  L o s s ."  
U npub lished  d o c t o r a l  d i s s e r t a t i o n ,  B oston  U n i v e r s i t y  Schoo l  o f  
E d u c a t io n ,  1965.
Wendahl, Ronald  W. "Vowel Formant F r e q u e n c ie s  and V ocal C av ity
D im en s io n s ."  U npub lished  d o c t o r a l  d i s s e r t a t i o n .  S t a t e  U n iv e r s i ty  
o f  Iowa, 1957.
W il l ia m s ,  Dean E lm er .  "An E v a lu a t io n  o f  M a s s e te r  M uscle  A c t io n
P o t e n t i a l s  i n  S t u t t e r e d  and N o n - S tu t t e r e d  S p e e c h ."  U npublished  
d o c t o r a l  d i s s e r t a t i o n .  U n i v e r s i t y  o f  Iowa, 1951.
APPENDIX A
L e t t e r  from Dr. Jo h n  P . Zubeck
T H E  U N I V E R S I T Y  O F  M A N I T O B A
D E P A R T M E N T  O F  P S Y C H O L O G Y  W I N N I P E G ,  C A N A D A
J u ly  2 0 ,  1970
Mr. Donald R. M axwell,
3502 Kinyon,
LAWTON, Oklahoma -  73501.
Dear Mr. M axwell;
I  was p l e a s e d  to  h e a r  t h a t  you a r e  p r o p o s in g  to  do some r e s e a r c h  
on th e  e f f e c t s  o f  a u d i t o r y  d e p r i v a t i o n ,  a  t o p i c  t h a t  has  b e e n  a lm o s t  
t o t a l l y  i g n o re d  in  t h e  p a s t .  W ith r e g a r d  t o  y o u r  m e th o d o lo g ic a l  q u e s t i o n ,  
I  f e e l  t h a t  p i p i n g  a w h i t e  n o i s e  i n t o  e a rp h o n e s  i s  p ro b a b ly  t h e  b e s t  
a p p ro a c h  f o r  r e d u c in g  th e  a b i l i t y  o f  t h e  s u b j e c t  to  h e a r  h i m s e l f  when h e  
i s  s i n g i n g .  I  c a n ' t  t h i n k  o f  a  b e t t e r  m ethod . F u r th e rm o re ,  I  do n o t  
t h i n k  i t  i s  e s s e n t i a l  t h a t  you a c h ie v e  100 p e r c e n t  s u c c e s s  i n  m asking  
th e  s i n g i n g .  I n  a l l  o f  t h e  human d e p r i v a t i o n  s t u d j ^ a ^ h a t  h a v e  been  
done , one o n ly  o b t a i n s  a p a r t i a l  r a t h e r  t h a n  a j (  a8wS*2te r e d u c t i o n  in  
th e  l e v e l  o f  s e n s o r y  s t i m u l a t i o n .  Even when t o t a l  d a rk n e ss  i s  u s e d ,  
o n ly  a p a r t i a l  r e d u c t i o n  i n  v i s u a l  s t i m u l a t i o n  o c c u rs  b e c a u s e  o f  th e  
p r e s e n c e  o f  some sp o n ta n e o u s  " f i r i n g "  i n  t h e  v i s u a l  sy s te m . The same 
s i t u a t i o n  a p p l i e s  i n  th e  a u d i t o r y  s y s te m . In  t h e  ab sen ce  o f  so u n d ,  some 
a u d i t o r y  n e r v e  f i b e r s  w i l l  d i s c h a r g e  s p o n ta n e o u s ly .  I  w ould  s u g g e s t ,  
t h e r e f o r e ,  t h a t  you  p ro ce e d  w i t h  y o u r  p ro p o se d  method t a k i n g  i n t o  a c c o u n t  
th e  f a c t  t h a t  t o t a l  r e d u c t io n  i s  i m p o s s ib l e  u n l e s s ,  o f  c o u r s e ,  s u r g i c a l  
d e a f f e r e n t a t i o n  i s  employed.
I  w is h  you ev e ry  s u c c e s s  w i th  y o u r  d i s s e r t a t i o n .  I  am c e r t a i n  
t h a t  you w i l l  come up w i th  some i n t e r e s t i n g  r e s u l t s .
S i n c e r e l y ,
JPZrdmc John P. Zubek,
R esearch  P r o f e s s o r
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The ta p e c o n s i s t s  o f a s e r i e s  o f  s i x  p a i r e d e x e r c i s e s  f o r  each
s u b j e c t . A f t e r  h e a r in g  each s e t  o f  e x e r c i s e s . you w i l l  be a sked  t o
compare th e second  e x e r c i s e to  t h e  f i r s t  i n terms o f  a c c e p t a b l e  v o c a l
p r o d u c t io n : (A) improvement , (B) no d i f f e r e n c e , (C) d e t e r i o r a t i o n .
S u b je c t #1 Subj e c t #4
(1) A B C (1) A B C
(2) A B C (2) A B C
(3) A B C (3) A B C
(4) A B C (4) A B C
(5) A B C (5) A B C
(6) A B C (6) A B C
S u b je c t n Subj e c t Ü5
(1) A B C (1) A B C
(2) A B C (2) A B C
(3) A B C (3) A B C
(4) A B C (4) A B C
(5) A B C (5) A B C
(6) A B C (6) A B C
Subj e c t #3
(1) A B C
(2) A B C
(3) A B C
(4) A B C
(5) A B C




The ta p e  c o n s is t ; ;  of a s e r i e s  o f  p a i r e d  
e x e r c i s e s .  A f te r  h e a r in g  each  s e t  o f  e x e r c i s e s ,  
vou w i l l  he asked  to  compare t h e  second  to  the
f i r s t  i n  te rm s of a c c e p t a b l e  v o c a l  p r o d u c t io n :  
b e t t e r ,  w o rse ,  same.
You a r e  asked  to  c o n s id e r  i n t o n a t i o n  and 
q u a l i t y  a s  th e  b a s i s  f o r  y ou r  d e c i s i o n s .  P l e a s e  
c o n s id e r  i n t o n a t i o n  and q u a l i t y  as  s e p a r a t e  
e n t i t i e s .  I t  i s  c o n c e iv a b le  t h a t  i n t o n a t i o n  
may have d e t e r i o r a t e d  w h i le  q u a l i t y  may have 
im proved o r  rem ained  th e  same.
S u b je c t  j f l
1. I n t o n a t i o n
B e t t e r  ( ) 
Worse ( ) 
Same ( )
Q u a l i t y
B e t t e r  ( ) 
Worse ( ) 
Same ( )
2. I n t o n a t i o n
B e t t e r  ( ) 
Worse ( ) 
Same ( )
Q u a l i t y
B e t t e r  ( ) 
Worse ( ) 
S ame ( )
3. I n t o n a t i o n  
B e t t e r  ( ) 
Worse ( ) 
Same ( )
Q u a l i t y
B e t t e r  ( ) 
Worse ( ) 
Same ( )
4. I n t o n a t i o n
B e t t e r  ( ) 
Worse ( ) 
Same ( )
Q u a l i t y
B e t t e r  ( ) 
Worse ( ) 
S ame ( )
5. I n t o n a t i o n
B e t t e r  ( ) 
Worse ( ) 
Same ( )
Q u a l i t y
B e t t e r  ( ) 
Worse ( ) 
Same ( )
6. I n t o n a t i o n  
B e t t e r  ( ) 
Worse ( ) 
Same ( )
Q u a l i t y
B e t t e r  ( ) 
Worse ( ) 
Same ( )
MINI-EXPERIMENT EVALUATION 2 
(Form B)
The t a p e  c o n s i s t s  o f  a  s e r i e s  o f  p a i r e d  e x e r c i s e s .  A f t e r  h e a r i n g  each  
s e t  o f  e x e r c i s e s ,  you w i l l  be  a sk e d  t o  e v a l u a t e  them i n  t h e  f o l l o w in g  manner: 
C i r c l e  A i f  th e  f i r s t  exam ple i s  b e t t e r  i n  te rm s  o f  a c c e p t a b l e  v o c a l  
p r o d u c t i o n ;
C i r c l e  ^  i f  th e  second  exam ple i s  b e t t e r ;
C i r c l e  C^ i f  t h e r e  i s  no a p p a r e n t  d i f f e r e n c e .
A f t e r  m aking y o u r  s e l e c t i o n  f o r  e ach  p a i r  o f  e x a m p les ,  p l e a s e  check  t h e  
a p p r o p r i a t e  r e a s o n s  f o r  y o u r  c h o ic e .




(2) A B S
(3) A B S
(4) A B S
(5) A B S
(6) A B S
I n t o n a t i o n Q u a l i t y O th e r  ( w r i t e  i n )
P l e a s e  e v a l u a t e  t h i s  s u b j e c t  i n  te rm s  o f  v o c a l  com petency . 




S tu d e n t  D a ta  S h e e ts
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Number of y e a r s  of v o i c e  study_
Kind of i n s t r u c t i o n :  C la s s  ( ) P r i v a t e  ( )
Number of y e a r s  of p ian o  s tu d y _____________________________
*Renamed Cameron U n i v e r s i t y ,  S p r in g ,  1974
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Name
A ddress
Phone _______________________  Age
V oice  C ategory
Number o f  y e a r s  o f  v o i c e  s tu d y  ______________  Kind o f  i n s t r u c t i o n
Number of y e a r s  of p ia n o  s tu d y  
D e g re e ( s )  h e ld :
D egree now e n r o l l e d  i n  ________
L i s t  v o c a l  e x p e r ie n c e s  o u t s i d e  of y o u r  a p p l i e d  v o ic e  r e q u i r e m e n ts  and 
number o f  hours  o f  in v o lv em en t  p e r  week ( in c lu d e  c o l l e g e  c h o i r s ,  church  




DATE TIME EXERCISES AND/OR LITERATURE
EXERCISE PROCEDURES:
1. F iv e  tone  d e sc e n d in g  p a t t e r n  -  P ro g re s s  up by h a l f  s t e p s
2. 1 - 5 - 4 - 3 - 2 - 1  p a t t e r n  -  " ................................
3. F iv e  tone  a s c e n d in g  p a t t e r n  -  "
4. D escending a rp e g g io  p a t t e r n  -  "
5. A scending a rp e g g io  p a t t e r n  -  "
6. 1 t h r u  9 Asc. and D esc . p a t t e r n  -  "
7. Asc. a rp e g g io  to  1 2 th ,  Descend on 7 th  p a t t e r n  a rp e g g io
8. S e p a r a t io n  work i n  low r e g i s t e r
9. S e p a r a t io n  work i n  h ig h  r e g i s t e r
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Name ______
M idw este rn  U n iv e r s i ty  
WHITE NOISE QUESTIONNAIRE
Please answer freely and fully all questions.
1. What were your first thoughts concerning the use of white noise in 
your practice and/or lessons?
2. I'fhat was your im p re s s io n  o f  y ou r  f i r s t  c o n ta c t  w i th  w h i te  n o i s e ?
3. What was your  f e e l i n g  a b o u t  w h i te  n o i s e  a f t e r  th e  i n i t i a l  im p re s s io n  
wore o f f  (ab o u t  two weeks i n t o  th e  e x p e r im e n t )?
4. What w ere your  f e e l i n g s  tow ard  th e  end of th e  ten -w eek  p e r io d ?
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5. What w ere  y o u r  f e e l i n g s  a f t e r  t e r m i n a t i o n  o f  th e  e x p e r im e n t?
6. Did you f e e l  t h a t  w h i te  n o i s e  had improved y o u r  v o ic e  p r o d u c t i o n  
(your p e r s o n a l  o p in io n ) ?
7. Would you l i k e  to  c o n t in u e  u s in g  w h i te  n o i s e  i n  th e  deve lopm ent 
o f  y ou r  v o ic e ?
8. Do you have  any o t h e r  comments p e r t a i n i n g  to  th e  e x p e r im e n t?
APPENDIX D
Form Letters to Judges and Evaluation Sheets
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I  am a s k in g  a  few h ig h ly  q u a l i f i e d  v o ic e  t e a c h e r s  t o  a i d  me i n  
an e x p e r im e n t  w hich  i s  b e in g  c o n d u c te d  a t  M idw estern  U n i v e r s i t y ,
W ic h i ta  F a l l s ,  T exas .  I  am w r i t i n g  t o  you because  of y ou r  known 
d e d i c a t i o n  t o  t h e  p r o f e s s i o n  o f  v o i c e  t e a c h in g  and t o  v o i c e  r e s e a r c h .
Dr. Bruce G ovich , Head of t h e  V o ice  F a c u l ty  and Dr. Ralph 
V e r r a s t r o ,  C o - o r d in a to r  of G ra d u a te  S t u d ie s  a t  th e  U n i v e r s i t y  o f  
Oklahoma, Norman, Oklahoma, a r e  o v e r s e e in g  th e  s tu d y .  The e x p e r im e n t  
i s  o f  a g ro u n d b re a k in g  n a tu r e  and c o u ld  p ro v e  to  be o f  im p o r ta n c e  to  
v o i c e  t e a c h e r s .  I t  i s  a s tu d y  o f  t h e  e f f e c t s  o f  w h i t e  n o i s e  m asking 
on th e  v o c a l  p r o d u c t io n  of v o i c e  s t u d e n t s .  Should you choose  t o  h e lp  
i n  t h i s  e n d e a v o r ,  you w i l l  b e  a s k e d  to  e v a lu a t e  p a i r e d  r e c o r d e d  v o c a l  
e x e r c i s e s  and l i t e r a t u r e .  Your t a s k  w i l l  be  to  ju d g e  w h e th e r  th e  v o c a l  
sound o f  th e  second  e x e r c i s e  i s  an  improvement o r  a d e t e r i o r a t i o n  of 
th e  f i r s t .  The l i s t e n i n g  and e v a l u a t i o n  w i l l  r e q u i r e  a  s i g n i f i c a n t  
amount o f  y o u r  t im e  (abou t  2 1 /2  h o u r s )  b u t  may be done a t  y o u r  
c o n v e n ie n c e .
I f  i t  seems t h a t  you would  be i n t e r e s t e d  i n  t h i s  k in d  o f  s tu d y ,  
p l e a s e  l e t  me know. Upon a c c e p t a n c e ,  a  r e e l  to  r e e l  ta p e  and e x p l i c i t  
i n s t r u c t i o n s  w i l l  be fo rw ard ed  t o  y o u .  I t  sh o u ld  be e v a lu a t e d  and 
r e t u r n e d  as  soon  as p o s s i b l e .
I  hope you w i l l  be i n t e r e s t e d  i n  h e lp in g  w i th  t h e  e x p e r im e n t .
S i n c e r e ly ,
Donald E. Maxwell 
A s s i s t a n t  P r o f e s s o r  o f  Voice
P .S .  A s m a l l  honorar ium  w i l l  be  o f f e r e d  f o r  s e r v i c e s  r e n d e r e d .  Upon 
c o m p le t io n  o f  th e  s tu d y ,  a  copy o f  th e  r e s u l t s  and c o n c lu s io n s  o f  the  








Thank you for accepting the responsibility as an evaluator in 
an experiment in vocal research. Enclosed you will find evaluation 
sheets, a vocal score of "The Star Spangled Banner," and postage for 
returning these materials. Three recording tapes will arrive under 
separate cover.
The evaluation consists of four parts: Orientation (8 minutes).
Evaluation 1 (66 minutes), Evaluation 2 (18 1/2 minutes), and Evaluation 3 
(57 minutes). These comprise a total listening time of approximately 
2 1/2 hours. You are asked to listen to the tapes in the specified order.
The tapes have been recorded at 7 1/2 ips in stereo on the first 
side of the tape only. You may play them either monaural or stereo but 
use a recorder with high quality reproduction.
You should plan to do the evaluation when you are rested and 
there is little likelihood of interruption. Read the directions 
carefully that proceed each evaluation. You may play the tapes as 
many times as you wish or repeat individual exercises before reaching 
your decisions. Consider each answer carefully.
If you do not agree with the given answers to the orientation, 
indicate which of the answers you would have chosen. Disagreement will 
in no way Invalidate your evaluations. Just to be sure that you are 
consistent in your answers. Please return the evaluation sheets and 
the tapes when you are finished. Upon their return, an honorarium will 
be forwarded to you.
Sincerely,
Donald E . MaxwetLl 
Assistant Professor of Voice
E n c lo su re s
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ORIENTATION
A few sam ple  e x e r c i s e s  have been  p r e p a r e d  i n  o r d e r  to  f a m i l i a r i z e  
you w ith  th e  k in d s  o f  sounds and v o c a l  c h a r a c t e r i s t i c s  p e r t i n e n t  to  t h i s  
s tu d y .  You w i l l  h e a r  a  s e r i e s  o f  p a i r e d  e x e r c i s e s .  A f t e r  h e a r in g  each  
s e t  of e x e r c i s e s ,  you w i l l  be  asked  t o  compare t h e  second t o  t h e  f i r s t  
in  term s o f  a c c e p t a b l e  v o c a l  p r o d u c t io n :  b e t t e r ,  same (no a p p a re n t
d i f f e r e n c e ) ,  w o rse .
You a r e  a sk ed  t o  c o n s id e r  i n t o n a t i o n  and q u a l i t y  a s  th e  b a s i s  
f o r  y ou r  d e c i s i o n s .  P l e a s e  c o n s id e r  i n t o n a t i o n  and q u a l i t y  as  s e p a r a t e  
e n t i t i e s .  I t  i s  c o n c e iv a b le  t h a t  i n t o n a t i o n  may have d e t e r i o r a t e d  w h i le  
q u a l i t y  may have rem ained  th e  same o r  im proved .
I n t o n a t i o n Q u a l i ty
Example #I B e t t e r  ( ) B e t t e r  (
Same ( ) Same (
Worse ( ) Worse (
Example #2 B e t t e r  ( ) B e t t e r  (
Same ( ) Same (
Worse ( ) Worse (
Example #3 B e t t e r  ( ) B e t t e r  (
Same ( ) Same (
Worse ( ) Worse (
Example #4 B e t t e r  ( ) B e t t e r  (
Same ( ) Same (
Worse ( ) Worse (
Example #5 B e t t e r  ( ) B e t t e r  (
S ame ( ) Same (
Worse ( ) Worse (
Example #6 B e t t e r  ( ) B e t t e r  (
Same ( ) Same (
Worse ( ) Worse (
Example #7 B e t t e r  ( ) B e t t e r  (
Same ( ) Same (
Worse ( ) Worse (
Example #8 B e t t e r  ( ) B e t t e r  (
Same ( ) Same (
Worse ( ) Worse (
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INSTRUCTIONS FOR EVALUATION #1
E v a l u a t io n  j f l  c o n s i s t s  o f  a  s e r i e s  o f  p a i r e d  e x e r c i s e s  s i m i l a r  
to  th o s e  c o n ta in e d  i n  th e  o r i e n t a t i o n .  You a r e  a sk ed  to  compare th e  
second  to  t h e  f i r s t  i n  te rm s o f  a c c e p t a b l e  v o c a l  p r o d u c t i o n :  b e t t e r ,
same (no a p p a r e n t  d i f f e r e n c e ) ,  w o rs e .  A f t e r  you have  made y ou r  s e l e c t i o n  
under  " i n t o n a t i o n "  and " q u a l i t y , "  f e e l  f r e e  t o  comment on o t h e r  
d i f f e r e n c e s  you o b s e rv e d .
A f t e r  h e a r in g  th e  f o u r  p a i r s  o f  e x e r c i s e s  f o r  e a ch  s u b j e c t ,  you 
w i l l  be  a s k e d  to  g iv e  y ou r  e v a l u a t i o n  o f  th e  s u b j e c t ' s  p r o f i c i e n c y  of 
v o c a l  p r o d u c t i o n :  b e g in n in g ,  i n t e r m e d i a t e ,  advanced .
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Page , E v a lu a t io n  1
S u b je c t
I n t o n a t i o n Q u a l i t y
1. B e t t e r  ( ) B e t t e r  ( )
Same ( ) Same ( )
Worse ( ) Worse ( )
2. B e t t e r  ( ) B e t t e r  ( )
Same ( ) Same ( )
Worse ( ) Worse ( )
3. B e t t e r  ( ) B e t t e r  ( )
Same ( ) Same ( )
Worse ( ) Worse ( )
L i t . B e t t e r  ( ) B e t t e r  ( )
Same ( ) Same ( )
Worse ( ) Worse ( )
P l e a s e e v a lu a t e  t h i s  s u b j e c t  i n  te rm s o f
B eg inn ing  ( ) I n t e r m e d i a t e
S u b je c t
I n t o n a t i o n Q u a l i t y
1. B e t t e r  ( ) B e t t e r  ( )
Same ( ) Same ( )
Worse ( ) Worse ( )
2. B e t t e r  ( ) B e t t e r  ( )
Same ( ) Same ( )
Worse ( ) Worse ( )
3. B e t t e r  ( ) B e t t e r  ( )
Same ( ) Same ( )
Worse ( ) Worse ( )
L i t . B e t t e r  ( ) B e t t e r  ( )
Same ( ) Same ( )
Worse ( ) Worse ( )
P l e a s e e v a lu a t e  t h i s  s u b j e c t  i n  te rm s o f






INSTRUCTIONS FOR EVALUATION //2
In Evaluation Ifl, each subject will sing an abbreviated version 
of "The Star Spangled Banner." With the aid of the score, you are asked 
to indicate by measure number where there is a noticeable change in the 
vocal production. If there is no apparent change, you will be asked to 





Better ( ) 
Same ( ) 
Worse ( )
Subject B, Measure §_
Intonation 
Better ( ) 




Better ( ) 
Same ( ) 
Worse ( )
Subject D, Measure §_
Intonation 
Better ( ) 
Same ( ) 
Worse ( )
Q u a l i t y
B e t t e r  ( ) 
Same ( ) 
Worse ( )
Q u a l i t y
B e t t e r  ( ) 
Same ( ) 
Worse ( )
Q u a l i t y
B e t t e r  ( ) 
Same ( ) 
Worse ( )
Q u a l i t y
B e t t e r  ( ) 






S u b je c t  E, M easure
I n t o n a t i o n  
B e t t e r  ( ) 
Same ( ) 
Worse ( )
S u b je c t  F , M easure ff_
I n t o n a t i o n  
B e t t e r  ( ) 
Same ( ) 
Worse ( )
S u b je c t  G, M easure
I n t o n a t i o n  
B e t t e r  ( ) 
Same ( ) 
Worse ( )
Q u a l i ty
B e t t e r  ( ) 
Same ( ) 
Worse ( )
Q u a l i t y
B e t t e r  ( ) 
Same ( ) 
Worse ( )
Q u a l i ty
B e t t e r  ( ) 






INSTRUCTIONS FOR EVALUATION //3
Evaluation ^3 consists of a series of paired exercises. After 
hearing each set of exercises, you will be asked to compare the second 
to the first in terms of acceptable vocal production: great progress,
considerable progress, some progress, same (no apparent difference), 
worse.
After hearing the four pairs of exercises for each subject, 
you will be asked to give your evaluation of the subject's proficiency 
of vocal production: beginning, intermediate, advanced.
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Page E v a l u a t io n  3
S u b je c t Comments
1. g r e a t  p r o g r e s s  
c o n s id e r a b l e  p r o g r e s s  
some p r o g r e s s
same
w orse
2. g r e a t  p r o g r e s s  
c o n s id e r a b l e  p r o g r e s s  
some p r o g r e s s
same
w orse
3. g r e a t  p r o g r e s s  
c o n s id e r a b l e  p r o g r e s s  
some p r o g r e s s
same
w orse
L i t .  g r e a t  p r o g r e s s
c o n s id e r a b l e  p r o g r e s s
some p r o g r e s s
same
worse
P le a s e  e v a l u a t e  t h i s  s u b j e c t  i n  te rm s o f  v o c a l  com petence .
B eg inn ing  ( ) I n t e r m e d i a t e  ( ) Advanced ( )
APPENDIX E
Raw Data from Evaluations 1, 2, and 3
Raw Data for Evaluation 1
S u b je c t* V a r i a b l e
Ju d g e  Types to  
E x e r c i s e  1 
I  I I  I I I
Ju d g e  Types 
E x e r c i s e  




Ju d g e  Types 
E x e r c i s e  




Ju d g e  Types 
E x e r c i s e  




A I n t o n a t i o n 2 2 2 D** D D 2 2 3 2 2 3
A Q u a l i t y 4 3 3 D D D 4 4 3 3 2 3
B I n t o n a t i o n 3 2 2 2 2 2 D D D 2 2 2
B Q u a l i t y 3 4 3 3 2 4 D D D 2 2 2
C I n t o n a t i o n 2 2 2 2 4 3 2 2 2 D D D
C Q u a l i t y 2 2 2 5 4 4 2 3 3 D D D
D I n t o n a t i o n 2 2 2 D D D 2 2 2 2 2 2
D Q u a l i t y 2 2 2 D D D 3 4 2 2 2 3
E I n t o n a t i o n D D D 3 2 2 2 3 2 2 2 2
E Q u a l i t y D D D 2 2 2 2 3 3 2 2 3
F I n t o n a t i o n 2 2 2 2 2 2 2 2 3 D D D
F Q u a l i t y 3 4 3 3 4 3 3 3 2 D D D
G I n t o n a t i o n 2 2 2 2 2 2 D D D 2 2 2
G Q u a l i t y 2 2 2 2 2 2 D D D 2 4 3
H I n t o n a t i o n 2 2 2 3 2 2 D D D 2 3 2
H Q u a l i t y 2 3 2 2 2 2 D D D 2 3 2
*The twenty - f o u r  s u b j e c t s were re d u c e d t o  e i g h t e e n  r e p l i c a t i o n s when th e dubs were removed f o r
s t a t i s t i c a l  a n a l y s e s .
-D enotes  dub
Judge Types to Judge Types to Judge Types to Judge Types to
Exercise 1 Exercise 2 Exercise 3 Exercise 4
Subi  IijecL Variab ie 1 II III 1 II III I II III I II II]
I Intonation 2 2 2 2 2 2 2 6 2 D D D
I Quality 2 3 2 2 2 2 4 2 3 D D D
J Intonation D D D 2 2 3 2 2 2 2 3 2
J Quality D D D 3 2 2 2 3 2 2 3 2
K Intonation D D D 2 2 2 2 2 2 2 3 3
K Quality D D D 3 3 4 4 6 3 2 4 3
L Intonation D D D 2 2 2 2 2 3 2 2 3
L Quality D D D 2 4 3 2 2 2 3 3 2
M Intonation 2 3 2 D D D 2 2 2 2 2 2
M Quality 3 4 3 D D D 3 3 3 3 3 2
N Intonation 2 2 2 2 2 2 ■ D D D 2 2 5
N Quality 2 2 2 2 2 2 D D D 3 2 2
0 Intonation D D D 2 2 2 3 2 2 2 2 2
0 Quality D D D 4 3 4 3 3 3 4 3
P Intonation 2 2 2 2 2 2 D D D 2 2 2
P Quality 2 2 2 3 3 2 D D D 2 4 2
Q Intonation 2 2 2 D D D 2 3 2 2 3 2
Q Quality 2 2 2 D D D 2 3
2 2 5 2
R Intonation 2 2 2 D D D 2 4 2 2 3 2
R Quality 3 3 2 D D D 3 3 2 3 4 2
J u d g e  Types to Ju d g e  Types to Ju d g e  Types to Judge  Types to
E x e r c i s e 1 E x e r c i s e 2 E x e r c i s e 3 E x e r c i s e 4
S u b je c t V a r i a b l e I I I I I I I I I I I I I I I I I I I I I I I I
S I n t o n a t i o n 3 3 4 3 4 3 2 2 2 D D D
S Q u a l i t y 3 3 3 3 2 2 4 2 2 D D D
T I n t o n a t i o n 3 3 3 2 2 2 2 2 2 D D D
T Q u a l i t y 3 2 2 2 4 2 2 5 2 D D D
U I n t o n a t i o n D D D 2 5 4 2 2 2 2 2 3
U Q u a l i t y D D D 3 4 4 4 2 3 3 5 4
V I n t o n a t i o n 2 4 3 2 2 3 D D D 2 2 3
V Q u a l i t y 4 4 2 4 3 3 D D D 3 2 2
W I n t o n a t i o n 2 4 3 D D D 2 2 3 3 2 2
W Q u a l i t y 2 2 2 D J D 3 3 3 3 5 3
X I n t o n a t i o n 2 2 2 2 2 2 2 3 2 D D D
X Q u a l i t y 2 4 3 3 4 3 2 3 2 D D D
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Raw Data for Evaluation 2
Correct Responses by Judge Types
Subj ect
Total
Possible Type I Type II Type III
A 3 1 0 1
B 3 3 1 2
C 3 2 0 2
D 3 3 2 3
E 3 2 0 2
F 3 2 3 2
G 3 2 3 3
H 3 1 0 0
I 3 3 3 2
J 3 1 1 1
K 3 1 3 3
L 3 1 1 3
M 3 3 2 2
Totals 39 25 19 26
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Raw Data for Group CG (Evaluation 3)
E x e r c i s e Ju d g e  Types A B
S tu d e n t
C D E
1 V oice  t e a c h e r s 3 7 5 6 8
2 6 3 5 6 8
3 6* 9 8 9 7
4 5 3 7 4 3
1 P r o f e s s i o n a l  non­ 3 8 3 4 6
2 v o i c e  m u s ic ia n s 6 3 7 8 8
3 6* 10 9 5 6
4 6 5 9 9 8
1 Lay m u s ic ia n s 7 8 3 6 7
2 8 4 7 8 5
3 6* 7 6 3 5
4 10 3 6 5 6
T o ta l s 72 70 75 75 77
" Dub score weighted and averaged
Group Total = 369
Group Mean = 73.8
Sample Variance = 7.7
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Raw Data for Group (Evaluation 3)
Student
Exercise Judge Types A B G D E
1 Voice teachers 5 3* 6* 5 6*
2 6* 5 3 4 9
3 6 3 7 10 9
4 5 3 3 4 7
1 Professional non­ 3 3* 6-'- 5 6*
2 voice musicians 6* 7 5 5 7
3 3 3 13 9 10
4 9 6 8 5 11
1 Lay musicians 4 3* 6* 4 6*
2 6" 5 6 4 6
3 6 5 5 5 10
4 8 10 4 4 6
Totals 67 56 72 64 93
Dub score weighted and averaged
Group Total = 352
Group Mean = 70.4
Sample Variance = 193.3
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Raw Data for Group Xg (Evaluation 3)
E x e r c i s e Judge  Types A B
S tu d e n t
C D E
1 Voice t e a c h e r s 9 7 6 3 6
2 8 9 3 6* 6 ’^
3 9* 8 3 8 9
4 7 9 4 8 7
1 P r o f e s s i o n a l  non­ 5 7 3 7 3
2 v o ic e  m u s ic ia n s 9 7 3 6* 6’'
3 9* 12 3 10 8
4 5 12 6 10 8
1 Lay m u s ic ia n s 9 6 5 7 5
2 10 10 3 6* 6^
3 9* 9 3 7 7
4 10 11 4 3 3
T o t a l s 99 107 46 81 74
* Dub score weighted and averaged
Graoup Total = 407
Group Mean = 81.4
Sample Variance = 568.3
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Raw Data for Group (Evaluation 3)
E x e r c i s e Judge  Types A B
S tu d e n t
C D E
1 Voice t e a c h e r s 4 9 5 6* 8
2 6* 7 7 4 10
3 7 4 9* 8 11
4 4 5 8 3 7
1 P r o f e s s i o n a l  non­ 4 6 6 6* 8
2 v o ic e  m u s ic ia n s 6* 5 6 5 7
3 4 4 9* 8 10
4 10 7 12 9 9
1 Lay m u s ic ia n s 5 4 10 6* 9
2 6* 6 7 7 6
3 6 4 9* 8 8
4 7 4 11 8 10
T o t a l s 69 65 99 78 103
Dub score weighted and averaged
G'-Ciup Total = 414
Group Mean = 82.8
Sample Variance = 300.2
APPENDIX F
Tape R e c o rd in g s  o f  E v a lu a t io n s
121
Tape r e c o r d in g s  o f  a l l  p r e t e s t - p o s t t e s t s  a r e  on f i l e  i n  th e  
Music L i b r a r y ,  The U n iv e r s i ty  o f  Oklahoma, Norman, Oklahoma, 73069.
APPENDIX G
JUDGES' NAMES AND ADDRESSES
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P r o f e s s i o n a l  V oice M usic ians
Mr. Hermanns Baer 
4043 F a irw ay  D rive  
W ilm e t te ,  I l l i n o i s  60091
Dr. J .  L oren  Jo n e s  
D epar tm en t o f  M usic 
M ich igan  S t a t e  U n i v e r s i t y  
E a s t  L a n s in g ,  M ich igan  48823
Dr. E t h e l  Smith
130 J a c k s o n  B ou levard
T e r r e  H a u te ,  I n d ia n a  47803
P r o f e s s i o n a l  Non-Voice M u s ic ian s  
Mr. P h i l i p  Baker
H igh land  P a rk  U n i ted  M e th o d is t  Church 
3300 M o c k ingb ird  Lane 
D a l l a s ,  Texas 75205
Mr. James Duncan 
D epar tm en t o f  M usic , Head 
S o u th e rn  C o lo rado  S t a t e  U n i v e r s i t y  
P u e b lo ,  C o lo rado  81005
Dr. Thomas Shaw 
D epartm en t  o f  Music 
F l o r i d a  S o u th e rn  C o l leg e  
L a k e la n d ,  F l o r i d a  33803
Lay M u s ic ia n s
Mr. Dwayne B r i t t a i n  
V ice P r e s i d e n t  
S e c u r i t y  N a t io n a l  Bank 
Duncan, Oklahoma 73533
Mr. M ic h a e l  C r o s s l i n  
P u r c e l l  High School 
P u r c e l l ,  Oklahoma 73080
Dr. J .  W. O usley
D epartm en t o f  R e l ig i o n ,  D i r e c t o r  
B a y lo r  U n i v e r s i t y  
Waco, Texas 76703
VITA
Donald Edward Maxwell was born in Greenwich, Connecticut,
June 10, 1941, to Charles and Evelyn Maxwell. After graduation from 
Greenwich High School in 1958, he enrolled at Colgate University,
Hamilton, New York. In June, 1963, he was awarded a Bachelor of Arts 
degree with a major in zoology. That fall, he began studies at Friends 
University, Wichita, Kansas, leading toward the Bachelor of Music with 
an emphasis in applied voice. In 1968, the Master of Music degree was 
conferred at the University of Oklahoma. That year he began studies 
leading toward the Doctor of Music Education.
He became seriously interested in a music career after singing 
with the Central City opera chorus, Central City, Colorado, in the 
summer of 1963. During his residence at Friends University, he became 
active as an opera performer, recitalist, and church soloist. His 
singing continued at the University of Oklahoma with frequent appearances 
in opera, oratorio, and as a recitalist. He has been the recipient of 
several audition awards. He was a NATS Regional finalist on three 
occasions, second place winner in the Midwestern Regional Metropolitan 
Opera Auditions, and a first place winner in the Bloch Audition,
Oklahoma City, Oklahoma.
In 1966, he began teaching as a graduate assistant in voice at 
the University of Oklahoma. In 1969, he joined the faculty at Cameron 
College, Lawton, Oklahoma, as an instructor in voice. He left Cameron 
in 1971 and currently is an Associate Professor of Music at Midwestern
U n i v e r s i t y ,  W ic h i ta  F a l l s ,  T exas .  I n  a d d i t i o n  t o  t e a c h in g  v o i c e ,  he 
has t a u g h t  c o u r s e s  i n  v o c a l  pedagogy and m u sic  h i s t o r y ,  and h as  d i r e c t e d  
o p e ra  p r o d u c t i o n s .
He was g r e a t l y  i n f l u e n c e d  i n  h i s  m u s i c a l  developm ent by G e ra ld  
Mack, h ig h  s c h o o l  c h o r a l  d i r e c t o r ,  G reenw ich , C o n n e c t ic u t ,  and by 
E l i s a b e t h  Parham , a  fo rm e r  member of t h e  v o i c e  f a c u l t y  a t  th e  U n i v e r s i t y  
of Oklahoma. He i s  a  member o f  P h i  Mu D e l t a ,  M usic E d u c a to r s  N a t i o n a l  
C o n fe ren ce ,  W ic h i ta  F a l l s  M usic T e a c h e rs  A s s o c i a t i o n ,  Texas M usic  
T e a ch e rs  A s s o c i a t i o n ,  M usic  T e a c h e rs  N a t i o n a l  A s s o c i a t i o n ,  and th e  
N a t io n a l  A s s o c i a t i o n  o f  T e a c h e rs  o f  S in g in g .
I n  A ugust  o f  1966, he was m a r r ie d  t o  Nancy Lynne Breneman, 
Benton, K ansas .  They have  two d a u g h te r s ,  J e n n i f e r  and M e l i s s a .
